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PREFACE TO THE THIRD EDITION 


As the result of recent excavation, rrseardi, analysis and publication 
since the last edition of thi* book appear cd h $o much froh knowledge 
about ancient Egyptian materials and industries has become available 
that in order to bring the subject up to date a new edition is necessary 
The bools has liccn largely re-written, rearranged and much enlarged 
and three additional chapters have been added, on Adhesives, Ik ads 
and Inbid Eyes respectively. Other new material deals especially with 
Dyeing. Class, Glared Ware, Mummification, Perfumes, Pottery, 
Stone Vessels, Sug»r f Textile Fibres and %Vood f but practically tu> 
section has lieeii leli without some addition and improvement. The 
Historical Summary and the Chemical Analyses also have been revised 
and amplified 

Although I have pointed out what ] believe to be certain mistaken 
that occur in the literature of Egyptology and have expressed definite 
opinions on various disputed matters, I have endeavoured to bear in 
mind the pmrept of Robert Boyle 1 that * a man may be a champion 
for truth without being an enemy to civility; and may confute an opinion 
without fasting at them that hold it 1 and I would add In die word* f >3 
Leeuwenhoek 3 j " As I aim at nothing bur Truth, and so far as in me 
Iielh t to point out Mistakes (hat may have crept into certain Matters; 
l hope that in so doing those I chance to censure will not take it ill; and 
it they would expose any Errors in my own Discoveries, I'd esteem it 
3 Service; all the more because "t would thereby give me Encouragement 
towards Attaining of a nicer Accuracy/ 

The friends who have helped me with in Format ion^ suggestions and 
materials for analysis are Uxj numerous to allow* of their being men 
fkiucd separately by name, but to all of them 1 owe much, especially 
to Mr* Guy Brunton, CLB.E* 

J 945 * A, Lucxl 


1 TArSMtical C&ymitt, i£t\, 

* A tjii l.rtywcnhpekj Letter^ 16^2-1733 
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ANCIENT EGYPTIAN 
MATERIALS & INDUSTRIES 

INTRODUCTION 

For the foil untlervLmdiog of ancient Egyptian material and 
industries *>mr slight knowledge at least nf the hi&iory of the 
country h necessary in order that the great antiquity of the dviltzafion 
and the remote dates at which many of the matcrali were used and 
many of the industries practised may be realized. A brief historical 
outline, therefore, will be given. 

Fossil remains of primitive man have not been discovered so far in 
Egypt, the earlier evidence of human habitation of the Nile valley 
being certain stone weapons and implements (principally of flint) that 
have been found in large numbers in various parts of the country* 
With these their ow r ntrs could hunt and fight, but that is all that is 
known about them, since neither thdr habitations nor their graves* if 
thev had cither, liave been found These shadow v Egyptian* are called 
the Old-Stone Age (Pdodithk) people and they were limply humeri 
following the animal* they lived on about the country. that they 
were food gatherers and not food poduters and subsisted on the mult* 
of the chase and on fhe seeds, plants and roots thev found grow¬ 

ing wild. Immediately succeeding them came the New-Stone Age 
(Neolithic) Egyptians* who until recently were equally unsubstantial, 
but whose stone weapons and implement-, were of a more advanced 
type than those of tlidr predecessors. Of these Liter people, seitltmejUi 
and cemeteries have rtow been discovered *' 1 which prove that 
although they were still in the Stone Age. that is without any know ¬ 
ledge of die use of metab T they were no bngcr merely food gatherer*, 
but (bod producers and that they practised agriculture; domesticated 

^ 1 P, Boykr-Lipicorc, fV Ttoarrli f u*tbn w^olhhufnr um word iiUlomn, in 

C^mptr rendu in Cvngra inumatwmii dr Le Clift, IV (!$*£% 

fip. nSfl-iss 

3 C. tJiton THartkpidn ind E W, Gardtter, The Dam F*ynm n G. Caron- 

T|iomfMoii r The Royal sinihtop. fttst IWktstark- RerrJH'k Expedition tf* Khut 
C&jnV. Egypt, in Sf*m t f oil (ipu), 15 ^. 

1 If, Intake*. Men mdt* Bem^ddme, 1^39. 1930. 
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animats: made pottery; wove fabrics; phitcii basket ;ind nois; made 
bone, as well a* atone, implements; made shell and scone heads arid 
&ahk!f*fid small visa out of such y very hard stone ai basalt/ 1 
Tito Sinfir Age wat followed by a period of unknown d oration h at 
the commencement of which came the dawn of the knowledge of 
metals when copper and gold were employed oec^dondly for small 
articles of persona! adornment and which ended with a greater use ml 
gold, a slight use of lead and ulvcr and ;i coniidcrahk ute ol copper 
ibr weapHi T tool* and boiHrlmld uteimb. Tbit pcru>d includes the 
Badatiati civiliv'.iwft and die early* middle, and Laic Praiyrtfctfk 
period*, during which time the country was split tip into a numbered 
petty state*, from the chaos of whkh gradually emerged two king' 
domi + one of the North or Lo-.v n Egypt i Delta 3 and the other of the 
South or Upper Egypt, Nothing corain is known about either the 
separate or the two kingdoms. Ijcyond die fact of their es Licence 
arid dial almost certainly the Delta was more advanced hi civilization, 
and was wealthier* than Upper Egypt, and the practical commencement 
of Egyptian history dates from about 3400 ex f when Mctto 1 from 
Think near A hydra, King of Upper Egypt, became King al*nof Lower 
Egypt and welded the country into die united kingdom of Egypt/ 

The historical period *s divided for the sake of convenience into 
thirty Dynasties, each of which corresponds to a different royal 1 louse, 
analogous to the divisions of English history into the Houses of Nor 
nundyj Plantagenct,Tudor, Stuart, Hanover, and soon. 

So little is known alrcut the first two Dynasties that frequently they 
are dther classed as Prutodynastic, or grouped with the late Pretiynastic 
period, the whole taing called Archaic. 

Widi the Third Dynasty began live Old Kingdom or Pyramid Age, 
as sometime* it i* called,, which lasted until the end of foe Sixth 
Dynasty, 

The period from the Seventh Dynasty to the Tenth Dynasty inclusive 
w.n rine of inTem j| conflict and is very obscure* This ii known as the 
First Intermediate period. 

The Eleventh and Twelfth Dynasties constitute th e Middle Kingdom 
or Feudal Age, a time of great prosperity, 

1 G. Gsion T"htHnp9on and H- V^ 1 Gardner, Tkt Drtm Fry«m § p- T± 

1 H. ]tinker, rtf., iftJ*, p. xij, 

1 There Esad probably h^ti 1 previous iinum of the North and South bttHtflfhi 
□bom by a erniqum df Upper Egypt by *hr Odn kiftjt, but rbi* did flew lair 
0 . H r Hrcuwd, Vkc PmlyiajlTAf (Jluo* of F|ffif, Jil R*U dt thUL /rajtjT d'fttk, 
Ol'mtslf. tu(!9^ pp 
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From the ThsiieemJi D yn&if to the Sevcatmlh Djmtty itk Jiuive 
was j pcriiid of dittrgjiniftirhin. alxatii which pment knowledge is 
very- jt-anty, except ikiT tt included jn imtrva] of foreign domination 
under the Hyksos kmgi* This is rhe Second Inrermcdtitc period. 

The Eighteenth Dynasty lushercd in Lite New Kingdom or Empire 
which Luted until the end of the Twentieth Dynasty, during which 
time Egypt canquetcd <b- counlritsnow known as Palatine and Syria 
rcipccrhrJv dnd bessUflr a great power in western A*U- 

In the lVcmy-Jtn.r Dynasty the Empire fell to pieces. 

Of the next tour J >ynniities 1 Eiic Twenty 1 -second to the Twenty--fifth 
inclusive, very littfc is known, except that during part of the time the 
country was under iht tf min at km first of die Ethiopians and later of 
the Assyrkns. 

In the Twenty-sixth Dynasty there was 4 revival of independence 
■md prosperity, whkh was. followed by the Persian conquest. and the 
period from the Twenty-seventh Dynasty to the Thirtieth Dynasty 
inclusive was one of Persian domination, except fur brief intervals 
when the Egyptians gained temporary independence 

Alter the conquest of the Persians by the Greeks, Alexander the 
Great rook possession of Egypt and the Greek domination under his 
successors, tlie Ptolemies, lasted until Egypt Isecjmca Roman province, 
the country then remaining in Roman occupation until the Arab 
conquest, 

As may be seen irom the above short summary, then: are several 
periods of Egyptian history, lasting in some cases two or three hundred 
years, shout which very little is known, and even of the periods tli.ni 
are better known the information is very partial. With such gaps In the 
valuing knowledge 4 final statement regarding the earliest or latest 
production or use of any material is impossible, and all that can be 
dune is to give the dates for which the various materials have been 
recorded. 
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4 , 0 . 640 


: Inrilides ittc pr.rwjd *.t Hjb® domination 

2 Tnclmki j lirrgiliy period of Eihio}ii^ ink iuJ i ilirirt period of Assyrian 
doEitiiiulioE). 

1 Include a brief period of Egyptian mk in the Thimeth I>vjwity. 

* IiilEueIo die Byzantine period. 


*The ayaLcni d dating adapted it due of Prolrmf 1 11 B rented. 
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ADHESIVES 

I lit ptinrip.il adhesive* employed, or possibly employed. as cemcur¬ 
ing materials in andent Egypt. arranged in alphabetical order for the 
sake of convenience, were albumin (white of egg); beeswax; day - glue; 
gum; gypsum (piaster of P^rts); natnua; resim salt; solder and wardi, 
which imj now be considered. 


AxsmitN 


Albumins arc natural nitrogenous bodies of complex composition* 
containing sulphur in small proportion^ tltafc octtir both in animal* and 
m plants, the only albumin, however, (hat need lx considered here 
hdiig egg albumin, or while of egg. This has often lieen suggested as 
the adhesive that tvat employed I nr the ancient Egyptian paint, thus 
Spurrell tiLites 1 thiit he found proof of the use of egg albumin gn the 
Twelfth Dynasty tomb paintings at Kahun. The evidence he gives was 
(hat the pint was unaffected both by hot and by coid water and also 
by soap; that when heated it charred and gave oil ammonia; that it was 
insoluble in dilute hydrochloric acid, hut soluble in the strung acid* 
as the result of which he says ‘There can he little doubt that it is 
albumen, It cannot he gelatine or any resinous gum * He also says 
that * A peculiar condition, somewhat glossy, nt the surface of the 
stone around other pm tings was found fo he caused by a dressing of 
this albumen over surfaces now devoid of colour/ which he suggests 
may have been done to fill up the pores of the stone. Hr stain rbat 
+ There appears to be no douht left that all the colours which 1 have 
examined Slaving the above diameters had egg albumen lor a medium 
and this extends from Senefru 1 * Lime to that of the Romans . . / 
Spurrdl also report* egg albumin trom some of the Eighteenth Dynasty 
pin tings at E! Amarnn. 


L V. C. J. Spumdl. Note on Egyptian Colours. TJtr AttkmbBurf /m™*/, 
iu p Second Series Vest n pp- 

R S 
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Lss-rtc obtained a positive troetirm for both uitpogui atid sulphur 
wlicn testing «ht adhesive u«d tu fasten ancient Egyptian gold leaf <o 
piaster (gesw). and, therefore, concluded that the adhesive employed 
was egg albumin. 1 

Ritchie also tested the adhesive ured for fixing gnU leaf ora piaster 
(grsw) and found that when examined spectroscopically there was 
evidence of the presence of phosphorus w hich he suggested possibly 
might tndkati: egg albumin. 1 

While in no way denying that egg album in may have been employed 
sometimes in ancient Egypt an adhesive, 1 would point out tluiL 
although this has been shown to he ptollable; it hat nut been proved 
There are considerable diiBcuItics ir identifying albumin w :ih catalog 
in very small specimens of material that have been exposed for him 
dreds. ox even thou -irids, of year*. ::-art!culJrlv is tile re js no specific 
leal for rilmmin, but u)jj> because albumin, even if originally present, 
m.iy have undergone considerable chemical change. Tlir 6 ft that 
SpUFteSI found tta inaEeriid he lesied was nilrogenwus organic matte* 
it no proof that it was albumin, since glue is also a nitrogenous organic 
matter that might well have been pre&enL Alio, if the stone on which 
the painting was done had been sized with albumin, as Spurred sug 
gc^rJ. the alhumm found may have been present in tile size and not 
in the print 1 have examined -i very large number of specimens. of 
ancient Egyptian paint and have always found it to tie so very easily 
removed by water that l cannot think the adhesive was albumin* unless, 
if originally present, it has pemhed Further, although the particular 
iptdmem or pain I refer ml to by Spurred that were not acted on by 
water, may have contained albumin, it should not be forgotten that 
beeswax and rain, both of which were certainly sometimes used during 
the Eighteenth Dynast) for covering tomb pain tings, would also have 
Isecn unacted upon by water. 

With reference to Laurie's work, here again the nitrogenous organic 
matter found may h.v.c h tm glue and not .slbumtn, and the sulphur 
ni3v have been derived from glue, which ibo contain* it P T and not from 
albumin. 

1 A P. Untie* (if) Method* cbf Tenting Minnie QuAnttlic* of Mstcriil fmm 
^tuiB «sd Works Art, Amaiyit, (ig^ p 46$; (*) Sir H, Mood md 
O. II Mpn. Tht Bttchtmm, pp. ft-* 

1 EViwiE Icorf^ tJhc ipcxtinem tested tuning lie m mpplkd by nv*. 

J Sulphur to modem jjEue may be due to the use d adplmmtu arid far 
mg. but this it no? die cue with the anmtnr glue. 


BEESWAX 


7 

Ritchie, while suggesting that the presence of phmphonu postiMy 
might indicate albumin, lairs no stress on this. The phosphorus, how* 
cs’cr, might wd! Jove been in tile form of calcium phosphate, which ii 
not an uncommon constituent of limestone, and, therefore, of rhe 
whiting of which tile gesso tested was composed. 

In my opinion, much more work is required Iwfurc it can be accepted 
as MlWictorily 'proved (fur the ancient Egyptians ertipWcd egg 
albumin as an adhesive, and the crMrinm marie art intended to be 
hdpfiil and nor merely destructive. Although ihr domestic fowl was 
nor introduced into Egypt until a late period, egg alhumin was pJemifuJ 
and easily obtainable, as gee-a, and uJ: were abundant. The origin 

of the present-day barnyard fowl was the Indian jungle fowl (Gallus 
hanciva}, 1 


BeESWAX 


One adhesive used in ancient Egypt (or painting and for coating 
pamlings, about which there u no uncertainty, is becsw.LV, but as these 
uses air not as an adhesive in the ordinary sense, thev will he considered 
in connexion with painting materials. 1 Other uses of beeswax, aim not 
as an adhesive, were in miunmiiVuttnn'; for shipbuilding*; for miking 
magical figures 1 ; far hrnnw casting 1 ; and, at a very tote date, far cover¬ 
ing the surface of writing tablets'; all of which will be dealt with in 
other connexions. Here the enquiry will be limited to the uv of bees¬ 
wax as .in ordinary adhesive only, for which purpose it was employed 
in considerable amount, Thui it «u tired lor luring on the lids'of 
vases, five of which of alabaster sc treated were found in the tomb r.t 
Tur-ankhamun/ and if wji also present on several alabaster Udi from 
the same tomb,* tile vases of which were missing; it was used, too. for 
faxing at least thus ab buster vases to their pedestals* and at the back 
° r tw o urae,* manifestly as an adhesive. Sputtdl found Iwawax rJn 
[tltjyetl for fastening in place the flint teeth of an Eighteenth Dynasty 
sickle 1 and Win lock gives an example of its use with limnujur powder 
in the Middle Kingdom for cementing -its 4 razor handle ’* Another 


1 Howard Cat ter. An CUintcon ilnpkn-n tr 

figfffm Jn-faettlogY, •! fnysj), [in. I-4. 
*b£ E pp, +J (-x 'Step. j#i 


Rnf Jnrtgie-fcrwl, fonfivi of 


* SwnivirdT. A Lmft E«us# » tie TAind Crmtmf, W . n tst. 

5» p, yy>. * See p. J5+ T See p. 416. • A nal Vied tw 

1 . *i 1 ™ ri W -M, F. IW, pp. r _4l, * 

H. E. W infacki Tie Tremurt 0/ El ImIiui i t pp_ ^ 
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use of beeswax was for curling and plaiting wigs, which will be 
described in connexion with hair , 1 

It docs not seem to have been Lhe custom to place beeswax in tombs 
and no record of the finding of it can be traced* but at El Amirna □ 
piece of beeswax was found in a house, 1. 


Clay 

The use of dajf as mortar with mfrdriod bricks will be dealt with 
in oDtincJcioii with building materials.' 


Glue 


This material is one of ihc earliest, best known and most reliable of 
adhesive!, especially lur wood. It is made by extracting certain animal 
products containing gctaiine, such as bdne r dtins T cartilage and 
tendons, with boiling water, conesmraiing the liquid by evaporation 
and then pouring it into moulds, in which* when cold, it «ts into a 
solid mass. 

Glue w r as used in ancient Egypt for many different purposes* namely, 
(n) to fasten wood together and to fix ebony and ivory inlay in place; 
(£) for mixing with whiting 10 make both piaster and * Stopping (?) 
probably to fasten coarse woven linen fabric U* wood and to plaster and 
rn faiten gold foil in plaster; (d) probably as a siring material for rtone 
and planter surfaces before painting - and {c) possibly as an adhesive for 
pigments. These various uks may n«w be considered. 

At what date and lor w hat purpose glue was first employed in Egypt 
h uncertain, but probably not as an adhesive for wood, since in the 
Fourth Dynasty tomb of Hetepheres the wood was tautened together 
by means of mortise anil tenon joints and then sometime* hound with 
strip* of hiJe r B which suggests that glue was not used though a* prac¬ 
tically all the wood had perished, this could neither lie proved nor 
disproved. Several specimens of plaster from this tomb, however* 
analysed by me consisted of whiting containing nitrogenous organic 
matter that mighi have been glue, since so far as could k determined 


1 S*£ p. p, 

1 T- F-. Feet and C, X* WoeUcj, Tht City of A^Atnaim, t, p. a*. 

1 

' «• \ R ™ nef - SmL ' °i fw **. **v 5 upp]™™ ; 

xxvi lu*z 5 ] P Nek 157; xix Six 18&. rr 
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from the email amount uf nuttria] available for analysis, there was 
not any other adhesive present, and some adhesive ii essential, whiting 
possessing practically no natural coherence. 

Plaster ot this nature (i.e. whiting and glue, which is termed 
‘ gesso by Egyptologists) has been identified by me irom the Third 
Dynasty, where it was used lor fastening the small blue faience tiles 
to the walls in the step pyramid at Sahara ami in the great tomb of 
Zoser adjoining the pyramid, and also from the Fifth Dynasty, where a 
carved limestone bust was covered with a painted layer of this plaster. 
Gesso was employed on a large scale during the Eighteenth Dynasty 
and onwards for applying id wood as a ground for painting and gilding, 
being often worked with designs in low relief before being gilt, and 
at .1 later date it was used extensively for making carton nage mummy 
masks and coffins, which consist or layers of linen and g«», or, at 
a still later date, of old papyrus documents and goto, with or without 
linen. When gesso was on wood, there was sometimes a layer of 
coarse woven fabric (linen) between the two, and, not only was the 
canvas probably treated with glue to make it adhere id the wood on 
one side and to the plaster an the other, but in those instances in which 
the gold was thick, this was probably also 6srcnd on with glut,' 
though whether glue was u^d when the gold was onlv thin leaf has 
not been determined. 

A specimen of glue of Eighteenth Dynasty date was found by 
Howard Garter in a rock chamber over the mortuary temple of 
Hauhcpsut ar Deir d Kahari. This, which was examined by me, was 
in the form ol a rectangular piece thirteen centimetres long with a 
square section of about two centimetres each way, tfut manifestly had 
been cast, and, except that it had dried and shrunk, it could not be 
distinguished Irom modern glur, to all the usual tests for which it 
responded , 4 

The use of glut probably is shown in a scene on a tomb wall of 
Eighteenth Dynasty date at Thebe*, 4 and also on an ostmeon now at 
Leipzig, of which di£ date is not given/ 

Spurred reports* gelatine used as an adhesive in paint from the 

1 Very thick foil wit filtered on wail gdrf nwi. 

Ca'rter t “"' Apptad " U> PP j66_ '‘ T/ur Tomh °f H, Howard 

: •*- E- Newberry, 7hr Uft 0/ RrkAtr.i r*, PI. XV1L 

* N dc C, Dftvjtf, Hn/f. Mrs. Mtu, ot Art, Ntte Vor* Egyftia* ErpeJ n}s6~ 
' 9 * 9 . 1 *l jo, Fig, ii 

* F. C J. Spurred, Mr Jam, W. M. F. Petrie, p. 50, 
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Fourth Dynasty, :ind Toch thought he found evidence of glue or 
gels tine on the mural pain tings in the Fifth Dynasty tomb of Peroeb, 1 
1 have examined a large number of pigments from ancient Egyptian 
painted object*, including mural pain tings, hut the specimens of 
material available have all been ton small for any ulisbctory deter- 
mirutinn af the nature of the adhesive to be made, particularly as 
there is no specific test fur glue. Also, it should not be forgotten that 
the presence oi glue in a paint does not necessarily mean that it ivaji 
employed as a binder, since it may have been used in the same manner 
as imxIcTii size, namdy, Oj fill up the pom in the plaster, stone, or 
othei painting ground, before the paint w** applied. 

Bmnton me mains a mull painted wooden box of Filth Dynasty 
(Lite with mitred joints fastened with some f mi nous material, which 
was powihfv glue’ 1 Mace and Winlock state 1 that a staff from a 
Twelfth Dynasty tomb was joined with glue, ami Carter found glue 
used as an adhesive on a toilet box and on a game board, both of late 
Middle Kingdom, or Second Intermediate Period date.* Winlock uvi' 
ihat glue w;ia used -n two uf dir coffim (if yuetft Mcryet-Amun of 
thr Eighteen di Dynasty, and that a wooden tax flmm the same tomb 
wj* carelessly mended with a mixture of mud and glue.’* Glue is 
present co many of the objects irom the tomb of Tut ankhamun, 
where it was employed exactly m the manner of the modern joiner to 
fasten wood Together and to fix ebony and ivory veneer and inlav in 
place. A number of specimens of ' stepping ' from the ume tomb, 
used in fill tales and to cover up imperfection* in wood, were found 
on analyst by me to conuat of a mixture of whiting and glue 
(i.e. gam), coloured (in one case with yellow ochre) m match the 
colour of thr wood, or of die paint on the wood,' Several hundred tiny 
figures of uncertain, but late, date, it) the Cairo Museum, I 
examined were found to be oomjioKd of powdered Lmcttone held 
together with glue and moulded,* 

‘ W Todi, Thr Hflrncno from the Tomb rf, Punch, Jatirnil of 
h *$tHttnag Ckcrnmtj. p. lift, 

* G. Bran ton, p. ^8. 

’ A i Mac-: and H L Wmlotk. Tkt Totnfi a} Stnrhtui « Tkrh?t ,: % 

■ ru-t far! of tUttnrron and H Cwwr, Vwi Ynm Eiflorjila*. It TArlvr 

PP* 

I Jr l u TK< " Ththti. pf. it. iS, si. 

* H. F. w iniodc. op (ti,„ p, 44, 

f A- bias, op. At., to 166-7. 

* Nw. J.6677,3-66774. 
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G\m 

Gum is obtained li: ill t promt day largely from various tpecks of 
acacia ihat grow io the Sudan, but os live acacia alia grow* in Egypt, 
where it vv^i more plentiful formerly thin now, the greater part, if 
not the whole, of ihe autkoi Egyptian gum may have been obtained 
locally. Pliny stated that in hi* day the best gum was obtained from 
Egypt. w hich, however, may mean from the Sudan through Egypt, 
The ' gum of" rnyrrh ' mentioned in the ancient record* 1 was noi 
gum in the ordinary sense, hut an odoriferous gum-resin used a* 
incense, and the 'gum of god's land' 3 ; the 'gum ol Punt* 4 ; die 

I gum h from G entity civ s and die d gum* 11 were probably similar 
nuterwh and nut gums, since, even in modem commercial practice, 
many gum-mini axe loose!> called gum. 

According to Herodotus./ gum was employed to fasten together the 
Linen bandages in which mummies were wrapped after embalming, 
with reference U> whkh hr state* ihai the Egyptians mostly used it 
instead 01 glue. Gum has been identified on mummy bandages in two 
instances (undated) by Reurcer/- J and in four instances (a!I Twentieth 
Dynasts) by me, and Elliott Smith states' 4 that a sheet of cloth 
saturated with *ome gum like substance was placed in front of the 
£ftx of ihe mummy of Amenuphi* 111 (Eighteenth Dynasty), ^nd he 
*Uo mentions * gum saturated bandage*/ 

Sptirrdl found gum* which he *Mtes was gum jesria. used a* an 
adhesive for pint in the Eighteenth Dynasty. 11 This hr says had 
decayed and left ibe pigment pulverulent and loose. He also states 11 
that ' Several pots ui paint were found to have a thick layer of gum 
overlying the colour, which had settled out at the bottom, these had not 
been expo ted and the gum aiiiwercd all the usual icjits, Gum wa* atari 
used for the painting of Akhenaten and ihc hide princes v. It wjj 
used alio on parts of the painted pavement/ Laurie found gum in a 

x Htt&d Hntory f av; : n. 

1 J. H. brcjstoS, IffrtfM Rtrcerdicf Egypt* n; m* iz& 

* J, H. HimUslI, <rp fi.\ iv, 4 f. H. Breitftd, «i #. t iv, 29. ji, A 

1 | U- Btraiicd, up. af m | lp ^4, 4 l H Bfraufsl, op, dr f iv, jyfl, 

T 11: 1 L* Rcuiter* Be I'etttbatimtMttn amnt r: *pr£t fom-Ckruf, 

PP 53. rf* ' E Renner, SpkjX* t mi (t$ ijj, p, 1 rj. 

I# G. HlJbn Smith, FA? Roy v/ \fummi*s t p, 4th 

II F.CJ. Spuirdl. TAe drehievloEintl /diW, lu, Stxmd Send, VoL iz (sfaj). 
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paint of Nineteenth Dynasty dale. 1 Another probable use of gum was 
for binding together the powdered pigments to make the cakes that are 
found on due scribes’ palettes. 


Gypsum 

The earliest Vise of gy psum (piaster of Paris) as an adhesive, so tar as 
is at present known, was for repairing a large pottery vessel of pee 
dynastic date found bv Professors Mcnghin and Amcr at Ms udi* and 
among the objects from the tomb of Tut ankhamun was a pottery jar, 
the cover of which was fastened on with gypsum, the material in both 
cases having been analysed by me. 

The most important use of gypsum as an adhesive in ardent Egypt 
was fur mortar, and another important use, though not exactly as an 
adhesive, wa* for plaster, both of which will bt dealt with in connexion 
with building materials.’ 

For whatever purpose gypsum is employed it must first be calcined, 
as it is only after calculation and subsequent slaking with water that its 
adhesive property is developed. 


Nation 

The use of natron as an adhesive will be described in connexion widi 
the making of faience.’ 


Resin 

Another important adhesive employed m ancient Egypt was rain, 
the use of which goes bock to the neolithic period, when it was 
employed to fix in place the flint teeth of a sickle,* from which time 
onwards it was in rcgolir use. Thin j narrow-necked jar Iroin the 
Firtt Dynasty tomb of llernaka was sealed with a mixture of resin 
and quart/, sand}* a cement of resin and powdered limestone was (bund 
attached to some din rite paving blocks and also to some tesserae of 
Third Dynast, date from Saqqara;* a mixture of resin and broken 

1 A, P Lkunc, (*] T-h r of the PstwitrU Cr*}t % p. ij; (b) Ths Fritter*t 

\htkoi j j nd hfAtmd^ pp. t?, 17 i. 1 Stk pp_ a Sec pp, 185, 101, 

4 Q m ( j'.ikv. Thompson uml E W, Girdnrr, The Often Fayum t p. 45. 

* Arxilyied by me, 

* Cl M Finh and J. E. Quibcll# The Step Pyramid, p, uy* Analysed by lul 
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ahbaste (both coarse fragment* and fine diut) was used as an adhesive 
cm a Third Dynasty sarcophagus from Saqqara;* resin was used for 
securing in (dace the mend bolts of the granite sarcophagus of" Chephren 
(Fourth Dynasty);* a mixture of rcsb and powdered limestone 
Queried on the handle of a Middle Kingdom nixor, 1 and mddciitallj 
it maybe mentioned that resin is the principal ingredient of many of 
tbz cemtim employed at the present day to fasten on the handles of 
knives and forks. The use of resin as an adhesive was well exempli Bed 
in the Eighteenth Dynasty tomb of Tut-arikhamuti/ where it was 
employed to repair the broken lid of the sarcophagus;* on the rebated 
edge of the gold cot fro, where apparently it was used to lute on the lid 
and so to make a right joint; so lute on the lids of alabaster and ILmt 
stone vases; 1 to fix an alabaster vase to its stand; 4 to cement in place 
spouts of some of the faience libation vases,* and to fasten injay of 
stone, glass and faience into their setting/ Occasionally the resin was 
used alone, but more generally it war mixed with powdered limestone, 
A similar mixture was also employed for an ancient repair to the alabas¬ 
ter canopic box of Horemheb (Nineteenth Dynasty) now in the Cairo 
Museum,* Resin was also used on a Twenty-sixth Dynasty sarcophagus 
from Saqqara to support the lid j use before it settled into position/ and 
it was present between the Lid and the tup of the box of a coifin which 
f examined, but particular* of which now cannot be traced/ 

When resin, or a resin mixture* was employed in ancient Egypt to 
fix inlay in place, the effect was often enhanced by the cement being 
tinted the same colour as the inlay* blue cement being used for blue 
inlay and red cement for red iniay and so on. Inlay of transparent 
quart*, or of transparent cakite, was fastened in place with a red 
cement* which improved the appearance of die stone considerably, 
imparting to it the semblance of carnclian, Resin was used occasionally 
ai a mnnar in building/ 

A further use of resin; of resin and powdered limestone and of resin 

1 Submitted by M H* Luticr and xiuilpcd by fflfc 

3 W. M. Peine. The Pyrmmidi und Temples of Cuth T p, roS. 

J H. iL Winjotk* The Ymuttrc vf ijthnn. fjp. % 74* 

* A Luca!* Appcmin fit p. i6j. The Tnmb of Tnt^n^hAmen. H- Carter. 

* Thii WH originally repor ted by me IG wvufrt of gypwm, but ibe specimen 

wu not by uic .iLtd ictt must bvc been same mlualtc. since a itibicuiJtcii 

sample taken by myictf wu found to comm of a tmJttxire of r«m and powdered 
limestone. * Analysed by tne- 

r Submlircd by Mr, C. N( Firth ind by me. 

* Sw p- y+ 
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and broken qiuw, (hough not« an adhesive, will be deter**! in con¬ 
nexion with niunumhcatioii. 


Soi.r>EiL 

Solder is j cementing material Lived for joining metal*, and consist* 
oi anv metal, or alby, having a melting point lower than th.it oi 
the metal, or metals, joined- Examples of ihe andtm use of solder wdl 
be given when dealing with metals, 3 

SfAtCH 

Pliny Otef that starch made from the finest whcatai flour, mixed 
with boiling water, was used in connexion with the manufacture of 
papyrus, but no adhesive except its own |uiee was necessary to nuke 
small sheet* of papyrus, if this were used heshly gathered, but since 
an adhesive w.iv required to fasten the small sheets together to make 
a roll, the starch was probably for this Utter purpose. No identification 
of iLd nii on pap yTUK ot on other anriem Egyptian auteriai, can he 


The use of salt as an adhesive .will be dealt with in connexion with 
the miking of faience. 1 

UrimEKriFiEfl Ajikisiyes 

There are certain early ceme nt i n g materials that have not yet been 
sufficiently investigated and their nature i* mill unknown. 1 hus, the 
cement uxd for fixing in place the sickle fiintt and arrow heads from 
the First Dynasty tomb of Hemaka at Saqqan ha* not ye! been idiuitJ. 
fi«l la each case the cement awilam* a very large proportion of 
faln |im carbonate {44 per cent in one specimen), and also organic 
matter, die nature of which, however, u was impossible to determine 
with the - null amount of material available for analysts. Also, some 
of the plaster and mortar from the Third, Fourth and Eighteenth 
Dynasties respectively* consists ess en t i a lly of calcium carbonate and 

Set ftp. 36s, 375. 1 See p. 148 1 Sigtwral History, tin: 3d* 

•See ['.its. ‘Seep m* 'SwpjS. 
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contains no adhesive that can be recognized, though, in tome ewe*, 
there tv a very small proportion of day, organic matter, or gypsum 
respectively present. The biter {gypitim), however. U probably not 
the adhesive, as there is not any evidence that the material has been 
calcined, and gypsum is inert unless so treated. 1 This problem has been 
discussed by Dr. t. Vi'. Matthews and hy Professors BromweiJ and 
Briscoe.* wins suggest that a slight degree of adhesion might liave been 
obtained hv the solution, sin the addidon wf w iter. nt the caldie present, 
am.! its subsequent re-crystallization on drying, or hy * hydraulidcwg," 
by which is meant the feeble calcination of j male rial tiut contains a 
small proportion of day. In the case of plaster, it should not lw for¬ 
gotten that the groundwork (day or porous limestone) to which the 
plaster is applied may itself form die adhesive. If the layer of piaster 
is only liiiit. Although practically almott any material, even totally 
inert quartz, will cohere to at least a small extent if sufficiently finely 
ground and moistened, it will foil apart again on drying; hence line 
grinding is not the solution of the problem, and, moreover, the material 
is not finely ground 

1 Sec p, 9^, 

5 '•!’ K Mosul j:nI O. II Mvrr», CfwW t >t iluwi, t, pp. 
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ALCOHOLIC BEVERAGES AND SUGAR 

The alcoholic beverages of ancient Egypt were of two kinds namely, 
beer and wine. 


Beer 

For an understanding of die nature and mode of preparation of 
ancient Egyptian beef, some knowledge of the underlying principles, 
of brewing is necessary and, therei"ore p modern beer and ka tnantdac- 
lure will be described very briefly. 

Modern beer is eucmidly an infusion of malt, flavoured with the 
bitter of hop* and tormented with yeast: it contains usually from about 
a to about 6 per cent of alcohol by volume. 

When barky, or other farinaceous gram, germinates, an active nitro¬ 
gen-containing substance termed an enzyme (of which there are ntanv 
kinds, the particular one now referred to being known as diastase), 
which is present naturally in the grain in imail proportion k increases 
considerably in amount and converts a small part of the starch of the 
grain Into .1 puftkukr kind of sugar called maltose and 4 gummy 
male rial termed dextrin* the former of which becomes the food supply 
lor ihc growing plant in its early Malting is the reproduction 

of this natural process under conditions thru can lie controlled. Ihc 
grain being first exposed 10 moisture and warmth until it germinates 
and then bring healed to arrest further growth, in order that the sugar 
(maltose) lurmcd may be conserved; the resulting product is Errmed 
* malt" 

After malting comes brewing, in which there arc three main pro 
cesser namely, (a) maceration of cm shed malted grain , or of a mixture 
of malted and unmalted grain, in hot water, during which the diastase 
present converts that pre of the siarch of the gram. noE previously 
acted upon. into maltose and dcxErin: {&) boiling the solution extracted 
from the grain with hops, so as to flavour it, and (e) fermentation of 
the solution with yeas!, which first of all, by means of an etwyme 
termed maltose, converts the maltose into another kind of sugar called 
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dextrose {maltose not being dirtxdy fermentable by yeast), which if 
then split up by still another enzyme (zymase) info alcohol and carbon 
dioxide gas, die alcohol and part of die gas remaining dissolved in the 
liquid The essentials of brewing, therefore, are die conversion of the 
surch of a ccroa] grain Into sugar and the subsequent change of this 
sugar into alcohol and carbon dioxide. 

As a further preliminary to die description of ancient Egyptian btxr s 
a beer calkd bourn made at the present day in Egypt by Nubians may 
be described. I examined sixteen different specimens of this bouzx % 
purchased imru retail dealers Ln Cairo: they were all similar and had 
the appearance of thin gruel: they contained much yeast, were in a state 
of active fomentation and had been madr from cnartdy ground 
wheat: the amount of alcohol proent varied from 6.a per cent to 8.J 
per cent by volume, with a mean of 7.1 per cent. 

Inquiries dialed the in formation that in Cairo b&asa is prepared as 
follows, though doubtless there arc v annuls of the method : 

1. A good quality of wheat is taken; die dirt and foreign material 
arc picked out and the wheat i* gruiind coarsely* 

a. Three-quarters of the ground wheat am put into a large wooden 
basin or trough and kneaded with water into a dough* yeast being 
added, 

3, The dough is made into thick loaves, which arc baked, though 
Only lightly 1 so as not to destroy the enzymes or 10 kill the veast- 1 

4- The remaining quarter of the wheat is fRuUtened with water and 
exposed to the air fur some rime, after which, while still mum, is it 
crushed. 

5, The bam arc broken up and put iiyro a vessel with water and 
the crushed moist wheat added : the mixture ferments on account of 
the yeast present in the bread, though in order to induce a quicker fer¬ 
mentation a little old bomtii from j previous brewing often is added. 

6h After fermentation the mixture h passed through a hair sieve, rite 
solid material being pressed well on the sieve with the hands. 

Operation No. 4; if manifestly a primitive and very incomplete form 
of molting, resembling very closely that ciescrilied by Znrimos/ Malt¬ 
ing, however, although general arthe present day, is not essential, and 
atone time it was customary in certain parts of Europe to make beer 
from unmaJtcd rye. But as storth is not directly fermentable by yeast 
and requires to be convcitcd into sugar before fermentation tan fake 

1 Specimen! of (hii were abuiad nitd cuimijwti. 

* See p. as. 
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p l arJ . (whicii it usually brought about by the diastase produced during 
nulling), die fermentation of unmalted grain needs explanation Hie 
time problem picsenlf- ittcJl in the fermentation that produces the 
carbon dioxide i o which tile filing of leavened bread is due. The 
explanation is simple. (!crcal grains contain a unriJ amount of certain 
sugars (sucrose and rjffmow), which, though not directly fer mm tab ic, 
arc converted by one of the enzymes of the yeast (uivenasc) into 
dextrose, which, as already explained, is fermentable. In addition, 
however, there is a bo a small amount ot diastase in the grain, which 
produces maltose Iram some of the starch present, this maltose subse¬ 
quently being converted into dextrose, which undergoes fermentation. 
Sugars also may be formed from the starch of the grain by means of 
moulds, which are present on thr grain and in the air and of which 
many contain . . . diastase in considerable quantity and art conse¬ 
quently [vjsscssed ol powerful starch-converting activity , 1 1 and moulds 
have been utilixfd in the tlasL from very earlv times lor the conversion 
of starch into sugar and of sugar into ale oho!' and certain mould* arc 
used lor saccharification purposes to-day <m a very large scale in special 
methods of preparing alcohol* 

Lane in tS 6 o stared - that /wirsa ' which is an intoxicating liquor 
nude item bar ley-bread, crumb ted, mixed with water, strained and Jett 
id ferment, is commonly drunk hv the boatmen of the Nile and by 
Other person »of the lower ofde rs. ‘ 

[iurckhardt, writing in 1S22, states* that in Berber (Nubia) tout* 
wav made from strongly leavened mille! bread, which war broken into 
crumbs, mixed with water and kept for several liours over 4 slow fire, 
after which more water was added and tht mixture left for two nighu 
to ferment; he describe* the ordinary bouza as not icing strained and 
looking more like soup or porridge chan a beverage, but mention* a 

1 A- Chiiroii CJbapnw, Mum erganumf iff d /aw a/ tAtn tndratriol Um t 
Rayvl S*fKTy vf Am, Wi« ff. 

■■ in | apart cuJttHfcfl ctf AfpcrpUtu oryn* mppty (fee dbraic fat (he loechari- 
fksiiDTi of the mrth d r«c awl wfclit uKtS for making jkoMu drinki 
jrL£ J jn Oiroa j miiMtoi rrikTiviitgjnisnii, of wlikli llat prcJominai.n^ one ii a 
ftmgm {Amybtrt fojvjr) bchni|crif tin ilue group of mamt* it anpU>yai, nm anly 
far [Ik ^wrhjrifiadHMi of iurtiv tmi mho im tbe tcimmLatti^ ol th- into 

nkfttsal fW, L Ch^rPi Ftnimrtim of hJuiirmi AUoAoi fmm Cmt f by jf mjto 
Praam, in Ifidusmal rt nJ Ef^lUrriAf Ckrmnfty. 2 % pp. * 7 -^ 9 . 

1 Amffocti ran* if wd «xtaio ijcchl JtauiOfb inch a. 1 f% Ait 0pm Jtietttxr 

* The Amyl* >nd Baului Pn>^T, 

1 F- W. t jtrpr. The a/ tht MnJtm Egfptfcm ¥ pp, 96, J4X 

lEwymm'i Library ■■ 5 

* J, L Burckfurdt, Trv*di m Nufctiu pp, m> 
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better quality obtained by j training through j doth • he alio uys that 
bar lev was uicd sometime* instead uf millet and that it produced .1 
superior beer, which was of a pale muddy colour and very nutrition;: 
be say* further that in Cairo and in all the towns and larger villages of 
Upper Egypt there were shops for the sale of bout* kept exclusively 
by Nubians, which is sill I true to-day. 

Hru« in i8o> gave a similar account of the preparation of horn a in 
Abyssinia.* 

A similar beer called msrtsta is brewed in the Sudan*: * wherever the 
dura crop JS found . , . there also is merUsa made,** A primitive 
method of malting is performed by the women, who chew the grain 
and then tpil it out and use it. 

Beer is mentioned [requently in the ancient Egy ptian record*‘ ' a* a 
divine offering, as an oblation, as a mortuary offering and as a beverage, 
the earliest reference known to me being one ot the Third Dyiutty, 
where j brewery carried on by women is mentioned*: the next reference 
in chronological order that can be traced is from the Fifth Dynasty, 
where beer ri named as a mortuary offering, f Residues, however, of the 
predyttanic period have been found tn jars which originally contained 
beer that has evaporated. 1 Beer, therefore, manifestly is of very early date. 

Beer, as well as having been made in the country, wa* imported ala>> 
though probably only to a small extent and at a comparatively Lite 
period, the only references to tliis that can be found being of New 
Kingdom dale, where beer from Kedi in Asia is rtierred to. T 

Egyptian beer is described by several of the classical writers; tbu* 
Herodotus says'* that (be Egyptians “use a drink nude of barley 
Diodorus states" that they * make a drink of barley . . . for nttell and 
sweetness of Uste not much mferiot to wine'; Strabo says 11 that 
* Barley beer is a preparation peculiar to the Egyptians. It is common 
among many tribe*, but the mode of preparing it differs in each * and 
that it was one of the principal beverage* of Alexandria**; thi* same 

* | Bluer, Travels tn Ducoret lie Sourer of the iViir, vu pp- iSj^, 315 - 

■* J, lydinicf /ify/'f. the iiotin *nd Ctmrsi .Ulrica, i86t, pp< *57-9: A, J. 

i.M, [iarfur ruUeiy, in Suit* S’out end Keen rJj, ran (1939), **, pp ^ 4 - 

1 C BL Tr itxv. SuJji Kotrt ™ J Record f, vtu (19*5.1- PP- a**-* 

* J, H. BtcmihI, Aj»nr*i A*wifr of Egypt, v (InJcr), p. 108, 

1 A. Hmun, The Literature of the Ancient Egyptian, train. A Blackinac- 

* W M- F. Pctne, Supphei and Defence, in Amaevt Egypt. P' lt > 

1 I H. Birina), op fil 1.151- 

1 W \1 V Pn re, iPrehiiUne Egypt, p. 43. 
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writer also states 1 that ihe Ethiopians ni^tle a drink both from millet and 
from b&rtav: Pliny say** that an intoxicating beverage was made in 
Egy pt jirom corn; Athenacm stales 1 that the Egyptians-, who could not 
a fiord wine, used an intoxicating drink made from barky. During the 
Ptolemaic period brewing u js control ted by the State. 

The brewing of beer js depicted on a number of In mb walls, for 
example, in a Fifth Dynast) tomb at Saqqara 4 ; in a Sixth Dynasty 
tomb at Dcu d Gebrawi 3 ; in j Midkite Kingdom tomb at Metr 1 ; in a 
Middle Kingdom tomb 1 and in an Eighteenth* Dynasty tomb respet 
lively in the Theten necropolis in each case bread-making and brewing 
being as*tilted, the former being a preliminary step towards the 
latter. 1 The explanation of the e tomb scenes seems to have been imt 
pointed out by BorchardL 1 * Brewing also is illustrated by various tnutb 
mutid^ thus an Eleventh Dynast) wooden mode! found at Dcir el 
Ihhari shows the operation* of corn being ground; dough being 
kneaded; the k mash ' being made; the solution being fermented and the 
finished beer being poured into jar*. 11 Similar madch of about the 
same date are described by Gars&ittg. 1 * It h practically certain, there¬ 
fore, ihiit both in mode of preparation and in composition ihe ancient 
Egyptian beer approximated closely to the modern Nubian huuza. 

According to a description attributed to Zmuuos o( PanQpdtt in 
Upper Egypt, who lived about the end of the third century or ihe 
beginning of the fourth century a_ o rr and spent hts youth at Alexandria, 
ancient Egyptian botr was made as follow* 1 * r - Take wdl-stleeied fine 

1 itvn , 2. * JVufrirtd Iltftffty, xiv ; 2 U, * The Dtipneunphiin, i: 54; i : 418. 

1 G Striiidciirrtp £M- Ctrjfr Jet Ti, Pk 83-4- 

' S <k fr. I>atir 1. The Reek, Tvntbi n+ Oar A Gthrawt t 11, p V\. XX, 

4 A. M BlMcLitiuill, The R&:k Tumih of Afeir, tf, p. PI. Kill 
r N 1 de G. Dane* and A- if- tjudiftce, TAr Tow A of Antefoher \tnJ hh Wife 

Struts p. 15, IU Xl h XI*- 

1 N tie G. Davin, The Tenth of Ken-A mm* at Thehti, p. 5.1, P!_ LVIU 
* $« alio (rf> H. fr\ Lullu Fmrwffwrr sftd JSrcwpnjf m jAe /fnvinri Oflrtf, and 
;*) P Mantel, L* in Ij* n£nt* Jr k trie pn&ft Jam kt fomht&ti fgypnrm 

ir fArttim Empire* pp. ip-54. 
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JL H. £L WmSock, £u/f, Afri. Afqu. <?/ Art, .SVn V<rr^. 
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**}. Gaming* The Rimd Cmtomi vf Anaatt Egypt p pp. 63, 73-6, EG P 94, 
Ftgs. nil, 63, 35, & 4 . 134 - 5 - 

” The inmlntbn n that erf C. G. Grtsiirr, «i ^ c t\ by Amokl (J P Ajmu[i3 f 
Origi* and thvton of Bfer and Rrrmntig* icil r.V. Other uaniEatjoni diflcr wine- 
w\u\, fca rtjunple lb mi i" ol H F. Lmx (VitKMS&rr *nd Brewing in the Jne&iti 
Ortent, irji:?, p. 7M and of P. Momct(J>r de Li witpntde tfimte% fom^pu 
iffftk** dt rAne ir* Empire pp- 355-4), 
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barley macerate it for a day with water* and then spread it for a day in 
a spot where it is well exposed to a current of air. Then for live hours 
moisten the whole nrue nunc, and place it fo n vessel widt handles the 
bottom of which is pierced after the manner tif a sieve/ The meaning 
of the next few line* b not dears but according trt Gruncr the barley 
wa\ then probably dried in the sun, in order xhst the husks. which aie 
birter jnd which would have imparted a like taste to the tieer, might 
fieeJ ofo Continuing the description of Zosimo*: " ’Fhe remainder must 
be ground up and a dough formed vvuh it, after ycasL has been added, 
ju*t os b done in bread making* Neat the whole is put away in a warm 
place, and as soon as IcrmruEarion has set in sufficiently, the ma*$ is 
squeezed through a doth of coarse wool, or else Through A tine ricvc s 
and the sweet liquid u gathered. But ofocre pur the parched loaves 
mio a vessel filled with water, and subject this to some heating, but not 
enough to bring die water to a boil. Then thev remove the vessel from 
the fire. pour its contents into a sieve, warm the fluid oner more, and 
then put it aside/ 

Although Zujuinm describes a primitive method of malting, which 
is almost identical with that used to day in Cairo in making no 

evidence ot malting can be identified, either in the tomb scenes or on 
the tomb models* and how far the practice (which is not essential) dales 
back b nor known. 

Statement* have been made dial for ancient Egyptians used bitter 
and other flavouring substances tor their beer, much a* hops are now 
employed, and that these included lupin'■ skinri 1 {Siam smrum); die 
root ol an Assyrian plant 1 [ ruc 1 ’ wfRnwcri 1 *; mandrake fruit 4 ; hitter 
orange peel 1 and resin/ bur the evidence {much of which is of very 
late date) is unsatisfactory and in some instances almost certainly refrn 
to die use of beer as j t etude for medicine and not to the flavouring 
of beer as a beverage. One authority often quoted b for Homan agri 
cultural writer Columella. who sayi/ ' . , , the Egyptian* made the 
* weeds h fcjstc of forir Pdt»mn beer more palatable by adding ro it 

1 h C. Wilkinsen, Thr Anwnt Egypiutnt* *, p. ^ 

* H, ScIiuIkc-Bcss?* Birr u Birthrmiumg f+ri Jen T f &i\rm der Unrit, i r tfaby. 
bftitn u dgyptrn, Cdhritwcrr 

1 E. Huber, Birr a. Btfrbrtt&m*V Hi dr if Agypfr nf, m Birr ft Birthtfrkung Hi 
dm VtiUpm dtt Urzrit, p r 

1 M. Philippe, Dir hreukumc Jcr Agypirr ippi Ufhir hrattgfr BrMiirrhm^ in 
Birr tf. Bittbdfrjtuni ha dm VSifytn dn Urtati p_ 

J |- GfUts* Tugirzcitung fiit Bwttrrrt, xrvu (1^19), pp_ 277-S, 

* Dr re rutfirv* x, 11 4 
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puitgciii spites and Lupine' According to Arnold* however/ ’ Fkia 
passage . . mmx be interpreted differently. What he intends to $ay 
ii that pungent or bitter substances were eaten with die beer of 
Pdurium, such ns lupine, so as m stimulate die eojoymefiL which was 
4 custom likewise in vpguc with the Remans who partook at such 
ftihffancet as appetisers-' With respect n> the use of" the mandrake 
fruit, both Gauthier 5 and Dawson s Slave shown that the undent 
Egvjrtdu word* thought atone rime to mean mandrake, has been mis- 
trjmstatcd and is the name «>f a mineral (red ochre) and hot ot a plant. 
The bitter orange pec I and dir rcstti thought to have been used were 
found on 4 tray of funerary ottering* (Eleventh Dynasiv) accompany¬ 
ing some bread which may have been beer-brcad t though them is no 
proof of this but their use in beer if very improbable, [n modem 
Nubian bouza neither flavours nor I utters are emptayedj though the 
Ahvsiimans in Rrucc f t time added to choir b&uzu die powdered bitter 
leaves of *i certain tiec called gkerhS Moniet chinks that sometimes ar 
least a Liquid made from crushed dates was added to die Licet/ 
Although the evidence fur dus is very slight, such an addition might 
have been made, not to perfume the beer, m suggested by Montet* hut 
in sweeten it t ui die unv: manner as a special sugar (glucose) it added 
aomrfinm by modern English hnewnrs ro the fermented wort, the 
operation being termed * priming. 1 

Naturally none of the ancient beer has remained to the present day 
and therefore it has not been possible to examine it, but dried residue*, 
from beer jars*- f 1 * and also the dried and exhausted grain after 
1 mashing p * (ije. maceration in water) have been discovered. A number 
of spearfiens of ihfc former; ranging in dale from tile predynartk period 
to the Eighteenth Dynasty* ha\e been examined by I>r, f P Grilss, of 
Herhn/* k 11 who femnd them to consist of starch grains from the corn 


1 f, P Anmlit, Origin and Hutory ff*rr, p, 8y fc 

1 H OituilKi. U *d>»n kfrvflypkufur /* imph mugt JEUph^rtne, tn 
Rrru* Ezyuaiagititit, xi (HjKHk pp. i-tj 

1 W, K Tkr 3*kisnrt ntttrJ Didi fry tit Egfptkni, m Journal of she 

Rmnt Atmtu Soany. 1917, pjx 497-.^. 

* |. Kmcc* cp at .. pji. 65-6, 3.54. * F, Moniet, op At* ci, 350. 

* W. M, F, Petr*, Prfhiirm* Egypt* p. 43 . 

f H F- Winksk* Esyftmm Expedition* Bull Mtt Mui 0} Art* New 

Wt H p.31- 

'C M. Fjidi, Anti. Survey vf Xul-ij i fjLT^frtf ti n j ■?, 

* W. M F. PtTli-t, M RrjfA P- H 

l' I lifMH, Ta^xrhmg fur ttiaifrsi. x>ri ftoify, tm. liat“ 4 i axvil (twqI 
pp, JTf-% S’* xsvnc {*«), pp. 774^ r ” 

1 H F Winlijci, Hr T&mh of Sterya A min *t Thfirt k jjp, ^3 
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uicd (which was not barley, hut .1 kind of wheat known » Emmet, 
the only wheat grown in Egypt until a bit rbtrj; yeast cell*; moulds; 
hdrtcrb and small proportions of various impurities. lire yeast war 
principally a variety of wild yeart, ptevjoiwlv unknown, which Dr. 
Gniisi named Sactkmmy wr Witthc# after Mr. H. E. W inlock, who 
supplied lire material for examination. The Eighteenth Dynasty yeast 
was found tn have cells approximating in size to the modern yeast and 
to he of a mote uniform shape and inter Irom moulds and bacteria 
than the earlier yeast, from which Dr, Gross conclude* that the ancient 
Egyptian brewer had anticipated the modem brent. by making a pure, 
or almost pure, yeast culture . 1 The evidence, however, seems inadequate 
Ta support such 21 uidc cooduiitrih 

It may be mentioned that yeast is a uni-celiubf plant belonging ro 
the fungus btruly and IS disEribured abundantly throughout the world, 
being found wild on many plants (particularity on ripe fruits) and in 
the air: there are many varieties, two of the principal useful ones being 
the cultivated beer yeast (Saecharnmyetj cttevtme} and the wilt! yeast 
{Sacckitromyra eUipioititus\ which occurs on gmjies and brings about 
vinous fermentation : many other yeasts also arc known, but as some of 
them produce a hitter flavour, an objectionable taste or a persistent tur¬ 
bidity in the fermented liquid, these arc avoided in modem brewing. 
On account of the ubiquity tit yeast, fermentation is a natural process 
and when solution* containing certain kinds of sugar arc exposed tn 
thexir. alter a short time thev isetcin n> ferment. 

iTiree Eighteenth Dynasty lpcttattruof exhausted grain from Prir cl 
Mcdirch 1 were examined hy me and found to he barley. These ! 
submitted for mote detailed examination to Professor F. W. Oliver, who 
reported that 1 The principal sample was a small form of arrowed barley 
{Hordtum difticAumy 
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Wine usually denote* foe fmneiiicd juice of fresh grapes, and this 
was the principal wine of for ancient Egyptians, though tb tv had 
also other kinds, namely, palm wine: date wine; according to Pliny - 4 
further kind made from the myv.i fruit and at a late date occasionally 
pomegranate winr. all of which m.w nuw be considered. 

1 f. rirusj. op. rtf , rurvtt (1919). pp, 63i-j. 

* H Bruy ere. Lrr \aw!Ui it Detr ti Wdrnth (o>*« /y«>- fj aismpcL r it 
fco (iuijX p im <*m ro. 
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Grape Wine 

Wine, meaning grape wine, U refer red to frequently in the ancient 
Egyptian rroordi* 1 ' : ihe earlier reference known to rue being one ot 
the Third Dynasty , 1 though the wintprtss hieroglyph was used in the 
I’irsi Dynasty/ trqm which period wine jars also aft known. 

Wine is mentioned as iscmg used tor divine offering, for evening 
offering, lor feast offering, Fur mortuary offering™ for oblation, a* a 
beverage and a * being received a* tribute. 

Vimage scenes are often depicted upon tnmb walls, thus to take a 
few examples™ in a Fifth Dynasty inmb at &*jqara‘; in a Sixth Dynasty 
iamb at Saqqara"; in a Twelfth Dynasty tomb at El Bcrshtl/ i in several 
tombs of the same period at Bern Hawn*; in many other of Eighteenth 
a_tul Nineteenth Dynasty dates respectively in the Theban necropolis.* u 
a ml in a lumber the Sai'tc period' 1 the gathering, treading or pressing 
of grapes, or .ill three of these operation*, are shown. 1 * 

The preparation of wine is a comparatively sinipk matter, all ihnT 
is necessary being to crush the grapes in order to free the juke* Which 
is separated from the stalks, dtifts and sternes and then allowed to 
ferment, which it does naturally, chiefly by means of the wild veasis 
(principally SocejWomym but also S. JftcuLttiti) present 

on the skins of ihr grapes, but aUo ti* *omc extern by rhe action of 
certain enzyme*(largely r.ymase) present in rhe juice. The Fcrmetifciiko 
consists in the conversion of the sugar* prevail in thr juice | these being 

1 1 I I- ilmm 4 opr at - v (IndeU p. 170, 1 A. Horan, op. rii 

1 T™ Hr Btratfed. op. rtf., i. m* 

1 W M- F. Perrie. Soeiul Lift fu Atrtitmi Egypt* pp- tos, 135, 

- N «t- G. Davie*, TAf Aftutaba 9/ PfctAAffrp Awtf jf^AefArfr^ a* Xc^aniA. i 4 
Pk XXI. XX1U. 

* The inmb of Mrrmilu fMera). 

T P. F- Newbem* E/ Jfr-rwA, 1, Ph XXIV. XXVf XXXL 

* P. E. NVabcnhf, £c*i> //aran, 1, Ph, XU, XLVt: it, Fk V] h XVt. 

* N. E | C ¥/f. I toic*, T&f Tomb of at Tktki' PX. Mill, XXIIJ, XXVI;. 

Tbc Tomb uf Fuytmrf at Tithes* P3\- XII* XTH; The Tftmh of Two Oftfrik/.r 0 / 
TurA^iffjii lAr FowrfA, PI XXX; run TArbaa Tombs. Ft XXXI; Two Ranttjfidt 
Tomb* * n*hr -r Pit. XXX. XXXII. XXXIH; FA-r Tomb of StferHotep m 
Th*b.-u jt. PI XLVIH 

I \ F : 'A ngaEI, A Gmdr fa tor Jnts^isitm of Upper Egypt f 1913, pp. 115, 113, 
ijg, 160, 178. 

II A Laniing, Atn/I. Ain AfW .*«, iVe ^ YflrJJ, Egypt test Exfed, /p#6- 
fytQ lioi- ', p. 31- 

ia Sei: a No (dj H- F. IJJhL Of Of.: fA’j K Mocilrt. La fa/fJjrr ir Li PYfflr ei 
wnMingft, .1p. of pp ^5-73; (r) F. Montirf, rfm rrir dbrj; fei 

m.^ffriwr «u/in£wr NmwI Efflfrw, In Rtnteti Je (tttauj, mv (1^13). 
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glucose (dextrose) tnd fructose (Irvutow) into alcohol and carbon 
dioxide. 

According to the ' : u ihe uimh walls already referred to, the 

grapes were Crushed by treading until no more juice could he extracted 
Tins method is still used largely tn-div 10 France and Sfuifi, because 
it gives Jesuits that in nun; wav* arc 1 letter than those obtained by 
mechanical presses, thr great .idvantage ol the human foot Iwing that 
while tt crushes the grapes pcrfc.-ily it does not crush the sralks or 
stones, which 1 press tends to do, so liberating undesirable astringent 
and colouring matters. Alter treading, the residue was placed in a doth 
or hag, which was tightly twisted in order to squeeze out the remaining 
juice, a method still used in the Fayum .it the beginning of the n int¬ 
ent h century, 1 Tlie juice tlteai tvas poured mtu large pottery jars, 
where it fermented, hul there is nothing to show whether the mice 
from the trading was mixed with dial Irani rbe squeezing, or whether 
the two lots were fermented separately. The latter, having been in 
cont.ia with the stalks. reed. and -kins l(;r j longer period, would have 
been the more astringent ami the mure highlv coloured of (he two. ji 
when fermentation had produced alcohol, this would have extracted 
astringent substances from die stalks am! seeds and, if * black ’ grapes 
were used, also considerable colouring matter from the skins. 

The colour of wine depends Upon the colour of (he grapes and 
whether or not the skins are included in the lermentation, 'White 1 
grapes naturally produce white wine, the juke being colourless, and, 
as the juke ol * black ' grapes is also usually colourless. 3 these, too, will 
produce white wine. If the skins are separated before fermentation, 
though it the skins are not removed a red wine is obtained. 

NVi literary reference to the colour of tlie grapes grown anciently 
in Egypt can be traced, and Mis? C. Ricci states 1 that even 
in the firaeco Roman papyri the colour is not men tinned, bur 
the grapes shown on several tomb walls of the New Empire 
31 Tliebcs .ire dark-coloured .* Eruiim states that under the Old 
Empire the wine included white, ted and black varieties.' Feme 


f P s Girard, Dtrtnprien Jrt£gypfr. hat maJtrtif, n, Wirt, rut Pagrirniittrr. 
rtnuuttne « U ammcTft it i'Zgypu, t&u, p, 60ft. 

* Some fcs kinds of ‘ black" grapes give 4 Coloured jaw, 

1 C, Kicci, La tvUttra itl/j rite e U fubnnsiiatit Jet vino *elf Eonro Gnet> 
JTo'HJftfl, p. < 5 j, 

* v - C D,, * ie4 > W Tie Tttmb of Slahht aJ Thebe;, Frontispiece, Plj, XXV, 
XJIt 1; ffr) Tu ..j Kamriridr Tontbi .it Tf!rber. Pi, XXXUt. 

1 A. ErnjJti. jittetrnt Egypt, rV^, p. n/j. 
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says 1 + In the Old Kingdom only djrfc gripes at? represented, anil the 
wine mmt have been fed* At El Borsheh in ilie Xlliii dynasty wfiiic 
grapes are kcd and the juke is light* meb u would mate white wine 1 
lu a Middle Kingdom tomb at Mdr white wine is mentioned . 1 
Athenaetti refers id the Egyptian ivinc varying in colour and meruit us 
bath while anil pale wine/ It soems probable, there foie, that both 
light and dark grape? were used. 

The amount of alcohol produced in wine by fermentation is limbed 
by two fktors, one being the quantity of sugar presem in the gtajx* 
and the other being the tact that the yeast i* killed {with the consequent 
gradual slowing down and final arrest of the fcrnirnEntion) by the 
alcohol formed when the proportion reaches about 14 per cent, 1 although 
dir re may still be fermentable sugar present and, if the grapes used a rc 
rich in sugar, the portion that escapes fermentation remains, imparting 
sweetness to ihe wine. 

In ancient Egypt, on account of the slow method of pressing adopted 
and the high temperature towards the end of the summer, when the 
vintage must have taken place, the fermentation would almost certainly 
have commenced before all die juke was extracted, but it occurred 
principally in lhe large jars to which die juke is show n as being tram- 
fated while the pressing is still going on. These jars necraarik must 
have been [eft open until the fermentation had almost ceased* other¬ 
wise they would have hurst from the pressure of L-arbon dioxide 
generated, but svheti the fomentation was almost ovtr the sars were 
stoppered with 'a wad at vine leaves' over which *was moulded 
roughlv with die fingers to a height of about 10 cm* a tenacious mix¬ 
ture of black earth and chopped straw/ 45 fotmd by Wudock m the 
Christian Monastery of Epiphaniui at Thebes/ or with + a rush hung 
completely covered over with a day or mud capsule that enveloped 
the whole of the tO&llth and neck of die jar r in the manner of those 
to unci by Carter in the tomb of Tot-ank hamun/ or with such variant 
of the method u the local conditions and die importance of the wine 
demanded. Wine jars stoppcicd md scaled arc represented "in a number 

1 W, M F- Petrie, Review in Amimt £%ypi. 1914, p jH See abo P. Mtmtff* 
Ktcunl d* {HWf, xxiv OgT|i pp. ri 7-* 

m A, M. ENrcknun, Thr Tomb* of Mrk, in* p. 30 J 1 ■ li 

*Tbe eictii d ilcohol rime alx^ui 14 pci rent in certain modem wiriti ti Hue 
in ihc idciitmn of extra akohoL 

* H. E. Wiitbck and W, F_ Ctum, 7 hr Howoiftry of F.ftphjaiut ±s Thtbti 

M 

* lk?wai^ Carter, fie Tomb of Tutun\k Amm. iu* p, 14G; PI L 
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tfJ, f troths, I&r example, in one of theTwelfth Dynasty at Bern Hasan 1 
and m two of the : ightmuh Dynasty at Thebes, namely, iu iiui of 
Nnkhr and in that of Neftr-Hottp/ The closing of the jari as soon 
m possible wa$ G££c&lkh since if the wine had been left exposed to the 
air. another kind of fermentation (the acetous lenocfitation) caiued hy 
4 minute organ tins (Mycodcrma d*rtf\ always present m the :sir + would 
ipvc taken place, which would have converted the alcohol into acetic 
acid and the wine would have become vinegar. The jars, however, 
were not all sealed hcrtnclicaJk jt; this stage, since in sunie instances 
dow fermentation was still going on, in which cas* a imzll hole was 
drilled in the neck of the jar. or made in the tapper, n shown in ?amc 
ol those from ihe Monastery of Epiphanius 1 ; in those from the tomb 
ot i us mUuimin 1 ' and in a large number of local ware of Graeco* 
Roman, date I rum Meydunv' in order to provide a way of escape for 
the carbon dioxide being given off In small AmotinL, and, when die 
cementation was finished, this hole war -i^nciimn 1 stopped with a 
wisp of straw and sometime* closed with clay and scaled. " Ar the 
Monastery at Epiphantus only ahouc half die jars had been provided 
wiili this small vent/ Doubtktf occasionally a jar would be sealed 
HEfe^liy hdojT termentatkm had ceased- and in *uch a case the internal 
pressure might be sulfident to break the jar, as appears to havs occurred 
with one of those from the tomb of Tut-ankhiimun, where llie neck 
seem* to have been ruptured arid the contents tu have flawed dawn the 
outside of the jar. 

During the Grrai>Homan and Coptic periods wine ] ars* wer: 
rendered impermeable by being treated inside with a dun coating of 
resin, which is always block, the colour probably being due to the 
charring of a non-black resin hy the heat necessary to render k 
uifhaently liquid tu flaw as j diin layer over the inudc of the jar. A 
deposit of similar block fain found often a! the apex of the jars that 
have been Treated in this manner/ Wine pt% blackened inside were 


! 3' L Newberry, Ar»i JP/jjj/i, i r Fl« XJ\ r 
N ik G. Davi« fc ( 4 ) TAr Tomb n/ j; FWfc* u jo. PL XXVI; (*} r*r 
*/ .Vj: ietJlcttpa* TAefo/. P| XI VilI 

* H.. H- Wmtixk irii! W E_ Crum, p. ^ 

1 Htjvvard Carter, op. -ir. pp 14?—9.. 

' FoilEift bv Mr. Ala n Rem c, to whom 1 am itiddisEod for tiiT rfll Ll ffrLf ^>r ^ |, 

* Powihly aJ»o jan for aiumnfog liquid* other than wine, with as oij or honey. 

' jptdnidu «*f the black ruling arid the black material fram the apex 

ot m ine |jn af the GnMCa-Kciciivi period ha ve been analmd by rnr and found m 
be rcun in cwy ca*r See C C, fe%tr, 2 W* Pupy#^ ra, Ni>, 554*1; it. No. 
5974 1 - 
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diKflvcrtd as the Monastery of Epiphanius at Thclia by ^ ink^t. who 
in describing them iay&, * Like the Greek wine p» the tnuJc wai 
cii-ited with 2 black resinous pilch . . . +J This practice was known also 
to the RormnSp since Pliny 1 refers to "The pitch (i.c* blackened resin) 
. . , for preparing vessels for storing wine «* / With reference to the 
wine jars from the tomb o! Tut-ankhamuii. Carter states' that' In ^11 
probability the interior of the jars was smeared over with a dun coat 
of resinous material to counteract the porous nature of the pottery; dir 
broken specimens show a distinct black coaling on their inner surface' 
1 have examined twenty-two wine jars or parts of wine juts from this 
tomb/ of which twenty were brokenp lerj of diem being much broken p 
thus making- the examination a fairly easy matter. The 0tinssdes of the 
jars vary considerably in colour, some being entirely greeni&h-grev, some 
entirely red and some partly one colour and partly die other. The 
insides of the jan are eh idly light-red* though occasionally drab with 
a reddish tint, hui in no instance is there any blackening of the nature 
of that cm the Graces Kama 11 wine pr\ no resin at the ape* and no 
continuous black coating of any son, though in some cases there are 
black spots and small black parches that look very like fungus growths 
(which they probably are) but in most eases there is not any blackening 
at all* The edges of the broken slltLlccs vary in colour from 1 drab 
with -a slight reddish tint to light-red, mottled in every in stance with 
innumerable white partkle^ which on testing proved to be calcium 
carbonate (carbonate of lime). There cannot be any doubt, therefore, 
that ihc clay used for ihe*c jars was calcar ions (i.c. contained calcium 
carbonate), which explains both the greenish grey and the red colour^ 
the former being where the jars have Ixsen strongly heated and the 
latter where the heat has been leis intense.* No evidence of any dip 
could be luund, cither inside or outside the jars* and is must Lie 1 turned, 
therefore, that they were sitfErientiy watertight far the purpose required 
without either slip nr resin coating/ That they were not absolutely 

11 R E. WinhiL xml VV. E Crum, ^ 

* xit: 2*. 3 (Jf . etr r| jip. r —9 

4 Five «ie of ibe Jwijs -necked Syrian type. Fourteen oihcr pc* from thin t tmb 
wfi c not ex&mused* since nine urc 1-1 ill stwpcmJ and *u2ed h md five, including 
v*n additional ones of ihc Syrian lypc. arc'in the Mumim rbow cate 

'Ope far Widt a broken neck fSV 541) wxi rinwd with water inude tod 
lhai it wu entirely free from blackening was confirmed. 

* S«f 4S*' 

Y One iv fNu 54») w« filled with -vaier and alWed w itifld fta forn-ti* 
(wufi: there w no twinge of water and (!:e far wii not even damp an'the 
ocuide. 
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impermeable seem* to be proved bv the fact that those of the jars that 
are unbroken and still stoppered and sealed are empty. 

Lutz, states' that ’ The Egyptians, before pouring the wine into the 
[are, generally smeared the bottoms with resin or bitumen. *I*lm was 
done in order to preserve the w ine. It was also thoughi to improve the 
flavour of the wine.' No evidence whatever Lis been found fiir the 
useol bitumen in wine jars, nor of the use of resin before the Graeco 
Roman period, when the whole of the inside of the jar, not merely 
the forlorn, was mated with resin, which was done to make the jar 
impermeable ami not u» preserve the wine (except from evaporation), 
nor t<> improve its flavour. 

In a Middle Kingdom tomb at Mcir wine of eastern I’nto, wine of 
Mareotis and wine of Syenc are mentioned 7 ; in the Eighteenth Dynasty 
wine ivss being obtained from the eastern and western Delta’; from 
the Oasis of Kharga\ and as tribute from Asia (Arad, Zahi and 
Retemi) 1 ; in the Twenty‘Second and Twenty-sixth Dynasties respec¬ 
tively it was obtained from the oases of the western desert’ and in the 
Twenty-sixth Dynasty from the western Delta.* 

Herodotus strangely enough say s that there were no vines in Egypt, 1 
though he mentions that die Egyptian priests drank wine* md used it 
in the temple sacrifices’ and that wine was consumed at certain 
ibtivals, 1 ' but since he records the importation of wine into Egypt 
from Greece and Phoenicia, 11 Ire may have thought that all die wine 
used in the country- was of foreign origin. 

Diodorus refers to the vines of Egypt 11 and to the drinking of 
wine. 1 ’ 

Strabo states'* that Libyan wine, which he lays was mixed with 
sea water, was of poor quality, but tlui another Egyptian wine, die 
Mareotic, made in large quantity, was good; he also refers to wine 
front an oasis in the western desert 11 and to wine from the La yum 
province, 1 * which biter he says was produced in abundance, 

PJiny, in his enumeration of wines foreign to Italy, includes a kind 

* I I. P. Lui*, op. at, pp. 5®— jr, 

2 A. M. fib circuit. The Roct Tombs ot ifnr, m, p, jj, 

1 Howard Cinn. The Tomb T. its^n^k.Amen, in, p, 147, 

* H. W. ralrnun, in The City of 4 \brm>te*. n, H Ftankfan and I. D. & 
miiilebuiy, p. 105. 

’ J. M. Breuied, op. tit., v (Index), p 170, 

* I- H Bteajiad, op. eii. t rr, 734. ^ r it: 77, 

* a: & ‘*b:6ol *‘ni:6, 
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termed Sebcnnyj, made in Egypt, from three different varieties of 
grapes ' of the very highest quality,* 1 namely, the Thauan grape, the 
' smoky ' grape and the ' pitchy * grape. The Thsrian grape, probably 
so called because it had been introduced mio Egypr from Th.iso$, is 
dcscnlied* as being ' remarkable for its sweetness and laxative qualities.' 
I^iim also mentions .in Egyptian wine that he States produced mis 
carriage- 

Atberueus quotes Hcllanicus fur the statement (hat the vine was first 
discovered in Egypt,' and he quotes Din as saying that the Egyptians 
were fond of wine and bibulous, 1 and he himself calls them wine- 
bibbers 1 : he states, 1 too, that 'The vine is as abundant m the Nile 
valley as its waters are copious, and the peculiar differences of the wines 
arc Many, varying with colour and taste': lie says also’ that the vine 
was abundant in the Murtuiic region in the neighbourhood of Alexan¬ 
dria and dial its grapes were * very g'-ftd to eat 1 : he mentions several 
winm,* namely the Muirotk (excel 1 cm, white, pleasant, fragrant, easily 
assimilated, thin, docs not go to the head, diuretic); the Taenjotic 
(better than the Marwiir. wmewhar pale, has an oily quaJiU, pleasant, 
aromatic, mildly wtrmgeot); the wine of Antylb. j city n^t far j>om 
Alexandria (surpassing all uthersJL and the wine of die Thshaid and 
especially that fioffi the dly of the Q»po so thin and imimilahle, to 
easily digested, that it may be given even to lever patients without 
injury *). This same writer states also* that the Egyptians used boiled 
cahliage and cabbage vredi as remedies against drunkenness and t ubsc- 
quenr headache. With rdermcc to the mixing of sea water and wine 
me min tied hy Strabo’ as being practised with the Libyan wine, A then- 
aeu* states' that ‘ Wines which are mure carefully treated wiih sea 
water do not cause headache; they loosen the bowels, excite the stomach, 
cause inflation, and assist digestion," This practice of mixing sa water 
with wine b mentioned jUo hy Pliny,’ according to whom, if done 
springly, it was thought to improve the flavour of the wine, though 
of one wine so treated he states* chat it * is far bom wholesome * 

1 here is r*> recorded instance known to me of wine having been 
discovered in un Egyptian tomb, though wine jan and day sealing! 
from wme jari are very common. In wore of the jaw, however, there 
are the residues left alter the evaporation of the liquid and i have 
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inaivvrtj ihrrr *urh residue^, tw, from the tomh nf Tutankhamen’ 
ind otic Jmirt the Monastery oi St, Simeon near Aswan, J die potaiittum 
carbonate and potmhim tartrate found proving that the residue! were 
those from wine. 

FJw Witte 

A w i neprry J Doing palm is mentioned in the Pyramid Texts' and both 
Herodotus' und Diodorus' itok that palm wine was used in Egypt to 
wash our the abdominal entity during the process qJT ipu^niniBcsUun 
and ! fertxJotus relate* tlm Cambyse* vent a cast of palm wine to 
Ethiopia/ Wilkinson say*' that plm wine wo* made in Egypt m hi$ 
d*> and that it caftiiited of the sap of the date palm obtained by 
making an rncftt frn in the heart of the tree, immediately below the base 
of d:r upper branches and That, as rjken dinecck from the tree, the 
liquid was not intoxicating* nut acquired till* property by faidcnuthn 
when kept and dut the Him; resembled to flavour -i very light flew 
^irnpe wine: lie states also that i palm Upped in the manner described 
lv as Tendered useless for fruit hearing and gain ally died, Btadnell 
*J3te» that * Jo the oas and other parts of Egypt a fermented liquor 
■ - - h obtained by m iking a deep incision in the top oi the date palm 
+ - ‘ the palm may lie bled once nr twice a month without sustaining 

any harm ; the operation may. In fact, prove oi considerable beaefii In 
a sickly palm/ * Oiic Bale* states* that an intoxicant is made in eastern 
Libya by iermenting the sap of the date palm. In Egypt, too, 4 similar 
wine t* occanonally prepared* hut always From a male tree that is nos 
required, which often dies a* the result of the operation and w cut down. 
The fermentation erf the sap is brought about by mean* oI wild yeasti 
present on the tree and in the air. 

Hruijmng suggests >H that Lhe prim wine used anciently in Egypt wa* 

1 A, Lttu-m til Tb* Tomb af Tmt^mbk-Amra, Bqwud Cariet, m, Appendix ti, 
P t!\j A second apedmoi Was *uii*«ai*tntlr cstamithxL 

\ti iJiii Mnnautiy th?rc mas Kill Be w*ii a eompk : mnaUo™ f«w mating 
wlfw - (fr- Xtanirrm Jr Viliifd w tn ptrjjQia J# f r #*rs Jr IT £ gift a MfJnWuif, l:i 
krsilr fvitiiufa i+ombardo di frimzr r LciUrr* ur. U'ir f aha Iknmwi 
Cm. drl Mmum ii $ Simtcar prrua A r*ait h Tn Annacn dm Stmcr, xrvi 

(1 *Pfl* P ^1, 

3 F F. Hruijning l Tbr Tnt at ihr Hers^trapoHu Namr t m Attnrnf Egypt, 
IQX1* pp. 1-S. 
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obtained, not from the dace palm, hue from other species of palm, such 
as the Raphu palm, probably Raf/hiu immobuttoeurn, which he thinks 
may have grown in Egypt at one time, though it « not now found in 
tbje country. It is true that the Raphu palm, which is an African tree, 
often found growing In forest sw-imps, doe* yield a wine and is used for 
wine making in certain parts c>! Africa and that it is sometime* called 
the t^ukkl ei Faraoon (Pharaoh's date palm), 1 hut there is no evidence 
th,jt it ever grew in Egypt .md. as the palm wine made ai die present 
time is from the date palm, there is no rc json to think that it was other¬ 
wise annelid v. 


Date Wine 

Dale wine ismcoiioDcd occasionally in the ancient Egyptian records, 
for example in the Sixth Dynasty* and dii two ostraea of the Nine¬ 
teenth Dynasty' in the Cairo Museum; it is described also by Pliny, 
win* states T that it w.is made 1 throughout ah the countries of the East,' 
which pmtubly was tnc-int to include Egypt, though Egypt is nut 
sped fit ally named, it was prepared Iry steeping j certain kind of date 
in water and pressing out the liquid, which was left lu ferment, which 
it did naturally from the wild yeasts present on the iLfr* A similar 
beverage IS described by Burekhandl* as king made in Nuhia hy boiling 
ripe date* with water, straining the liquid and allowing it to ferment. 
One Bates Hates that in eastern Libya an intoxicant is made by ferment¬ 
ing dates ' A date wine, such as that described, was, and stiU is, made 
in Egypt sometimes, but instead of king drunk as wine, die liquid it 
distilled and the resulting spirit consumed. 


Myxt Wine 

With respect ro the Myxa wine stated by Pliny* to have Imn made 
m Egypt, no oilier mention ._,f it can be trued. The Mvm (Conliu 
Wy*). which is cultivated in garde..* in Egypt, bears a mucilaginous 
fruit which Theophrastus, who calk it' ihe Egyptian plum,’ 1 describes 
without referring to any use having ken mack of it for wine maW 
although he Mate* that if was made into cakes. Some part of the irre 
probably the fruit, was identified hy Newberry from the GraecoRuman 
cemetery at Hawn™. 1 and thick layers of the leaves were (bund by 
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Dat'ics at Sheikh Said which were of bic date, probably Coptic, 1 and 
Griffith Found noth and fruits, probably of similar late date, at Fatal 
in Nubia which are now in the Museum of the Royal Botanic 
Cbrdeos. Kew/ 

Pomegranate Wine 

The only reiereuce to pomegranate wine in Egypt that lju lie found 
is in a btc third century *,u. papyrus/ although it was known to tile 
Greeks as a medicine.* Lutz slates 1 that the Egyptians used pomegran¬ 
ate Wine, but Peer says* that * The identification it a purr glia* lie 
also rays’ that die " fig-wine' mentioned by Luiz ii not :ig-winc but 
limply two baskets of figs. 

Distiller Spirits 

Distillation it the process of converting a volatile liquid into vapnur 
by heal and then rerondensing it again by cooling, and dir tilled spirits 
are n at utallc-flavoured solutions of alcohol in water that have been 
made by the distillation of certain fermented bquids. 

Although the ancient Egyptians made Iwcr aud wjnc, both of which 
contain alcohol, they were unacquainted with diuilLuinn and. there 
fore, did not know distilled spirits. 

When and where the discovery of dmUhtirm took place there is no 
evidence to show, but the first mention of it that can be traced is by 
Aristotle in the fourth century b.c., who describes the formation of 
mist and nun' (which are caused by natural processes of evaporation 
and condensation) and who also says.' “ Salt water when if turn* inn> 
vapour becomes sweet and the vapour does not form salt water when 
it condenses again. This 1 know by experiment. Tht same thing is 
true in every case of die kind: wine and all fluids that evaporate and 
condense back into u liquid state become water, Thev are all water 
modified hy a certain admixture, the nature of which determines then 
flavour.* Evidently Aristotle, although he had distilled wine and made 
dilute alcohol, did not recognize it a$ anything other than water * modi¬ 
fied by a certain admixture/ the nature of which determined its flavour, 

' * de G. Divin, Tie fiac^ Tombt of Sink,h Said, p, H 

3 KOr 86 /l 91 |. 

' A S. I him, TAr OryrJkynchMl FtpypL Till, u. 
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■ H i\ Luiz, op. ai , p. ^ 
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Theophrastus (fourth to third century &.c.) kid some knowledge of a 
method of destructive distillation for obtaining wood tar, which he 
d*3cribes/ and Pliny (first century a.u,) also knew of this. 1 as well as of 
.1 primitive method of obtaining spirits nf turpentine by means of 

fhrtiHaTmrt * 

Zorimos, who is 1 the mo?t ancient alchemical author of wham we 
have genuine writings and can identify 4 * describes and illustrates a 
variety of retorts and red pipits, thus proving that distillation was wed 
known in hit time (die end of the third century a.o, or the beginning 
uf the fourth)* but he makes tvo mention whatever of alcohol, and it it 
highly probable that this was not known until the Middle Ages, its. use 
at first being medicinal and not as a beverage. 


SUGAR 

In omnycxinn with beer and wine, the use nf sugar in ancient Egypt 
may Ik dralf with conveniently, as it was from sugar that die ricobd. 
which imparted the stimulating and intoxicating properties to both 
these beverages was derived. In the ease of beer, sugar, as already 
described, was produced during ihc preliminary processes of brewing 
trijm ihr starch present in the grain used* while with wmc, the sugar 
striked read} formed in the grapes, palm juice, tl.iErs and other materials 
employed. 

All hough sugnr is distributed widely in nature, being present as 
honey, in milk and in certain trees, plants, to ots, Bowen and fruity it 
was known sneiefitly only tn dw form of honey, sugar from the sugar 
cane being of comparatively late date and that from tlie beetroot being 
still more recent. 

Gan* $iig*r 

The sugar cane iv a native nf die Far East and teemi to have been 
firt cultivated in India and the sugar from it was just becoming known 
tn the Ronun world in PlinyV rime though only at a medicine , 1 From 
this same period (first cenmty ajs.) there is a record of sugar or ’ homry 
from the reed called sacchan " as it it termed, having been shipped (mm 
India n> the Somali coast,* and Dbscoride* (also fim century ajdJ) 

1 Enquiry ijifb PLinii. ix $, t—£ * avi ; aj“a, 

1 xt: 7 4 F- I. Hohnyank Vi^n o/ CAamufry, p, 15, 
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mid 1 that there \% a kind of ' concreted 1 hnney,. called nmr t found 
in reeds in India and Arabia p like in coniiatence to salt, and brink tn 
be broken between the teeth salt a, 1 The bare facts of the crirtrnce 
of sugar cane and the extraction cf sugar tram st p however, seem to 
have been known in Greece several centuries earlier than the date men¬ 
tioned, JJ5 Neardun (fourth coitury ».c) b quoted by Strabo* (first 
century fe c. to first century AA.) for the statement that ‘ reeds yield 
honey, although there arc no beer , , /; lie also says that there was * a 
tree from the fruit of which honey h procured . . /, the identity of 
which, however, unfortimaidy h r»t recorded* Pliny stales that Arabia 
as wdJ as India produced sugar. 

Su lar as con I* aikertained ihere is no men?ion of sugar from the 
sugar cane in any ancient Egyptian document, not even in die late 
Greek papyri, and the only sources of sugar readily available were 
honey, and such fruits as dates and grapes; but it wn honey that took 
the place in daily life o| the modern sugar, the sugar cane, now so 
largely grown in the country being a comparatively modem introduce 
tion. In die thirteenth century Marco Pofo stated that certain Egyptians, 
ikiiled in die matter, instructed the inhabitants of Un-guen (Ctuna) in 
a methtd nl refining sugar by means of wood ashes. 


Hency* 

Bee-keeping was one of the unportint minor industries in ancient 
Egypt and honey is mentioned frequently in die .indent records/’ * the 
earliest references to it thaL can be traced being of the Sixth Dynasty 1 * *: 
in the Eighteenth Dynasty it is named among various mortuary offer¬ 
ings* and in this £imc dynasty it was included in the tribute from 
both Zaht 14 und Retfinu 11 in Ash and in the Nineteenth Dynasty it is 
men tinned as part of the rations of the king’s messenger and standard 

J R. T, Gunther, The Grtt^ Hr?fail of DicuvriJeji. ii, 104 

1 xt : r, ao. 

1 Marco Polo, p 516. (Emnaa T i Library.) 
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beaicr/ in both ihe Edwin Smith Surgical Papyrus (seventeenth 
century and in the Papyrus Ebcrs (about J 500 f*a ) 4 honey is 
mentioned as a frequent ingredient in medicine: in a Middle Kingdom 
scene* now in the Berlin Museum, die taking of honey is shown 1 ; in 
the Eighteenth Dynasty tom b of Rckfimam at Thebes jars of honey 
arc depicted and named' and in the tomb of Pahaw at Thebes (Suite 
period) j scene of bee keeping is shown/ In die Fidionak: jy-riod 
1 there were royal 35 well as private bee-farms/ s 

Two smalt potter i prs nf Eighteenth Dynast)' date from the 0 >mb 
of Tm-aiik hamun. each marked in hieratic ' honey pf good quality/ 
examined by me were practically empty, except for a trace of dried 
material adhering to the inside, in one case 1 analysed thti, so far as 
was possible with the very small quantity available, with the remit 
that die chemical tests were negative, the only indication of sugar being 
a slight smell suggestive of caramel fburnt sugar) when the material 
was treated with hot water, in which twenty-six per cent was soluble. 
Another specimen from the New Kingdom submitted by Dr, L Keimer 
51 honey wa* entirely insoluble in water and gave no reaction whatever 
for sugar. These negative result^ however* do not necessarily mean 
that the specimen* had no: been honey at one time, but merely indicate 
that, if honey, they had become so changed that they responded m> 
longer Do the usual tests. 

A material found in considerable amount in a large alabaster jar 
in the tomb of Tut-ankhamun* was black and rcsinoitirlooking* with 
the upper surface covered with the chitinouv remains qf a very large 
number of final] beetles there were signs that .it one rime the sub- 
stance luid been viscous and had run* and Throughout the black mass 
there were innumerable small translucent light-brown crystal*, The 
bulk of Else vuhttmcc could tiot be identified, but the crystals were 
sweet, KjlubJc in water and g^r all the chemical reactions for sugar, 
which eItcv undoubtedly were. What the materiul had been originally 

* f, if Brwtcd. Qp r at* m, anB. 

r [, H. Brciiscd, Tbf Edwin Smrfh Strrgtntf Papyrus„ Index, p. ^63, 
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it is impossible to say, but honey or a fruit juke, such as grape juice 
or date extract, is suggested. 

It is stated that the Egyptians sometimes preserved their dead in 
honey 1 ; but, if so, this was very exceptional, and the body of Alexander 
the Great, which is quoted as an example,' if to embalmed, was 
presumably trea ted in Baby ion, where he died, and not in Egypt, and 
it was the preserved body that was brought to Egypt. 

Date Extract 

The possible use of lh<s as a sweetening material in beer has already 
been suggested, but the evidence for its use in this, or in any other 
connexion, is practically nil. 


Grape [nice 

That the Egyptians med unftrmentcd grape juice, probably 
evaporated to a syrup, as a sweetening material, is proved by the tin ding 
in the tomb of Tut-qnfchamun part of a pottery jar, similar in size 
and shape to the wine jars from the same tomb, bearing an inscription 
in hieratic to the effect that the jar contained unierincnred grape juice 
of very good quality from the temple of Aten,* Grape syrup is men* 
tioned in a papyrus of late date* and it is still much used in Syria at 
the present day, where if is called dibs. Two specimens of glossy, 
black, resinous-looking material of Eighteenth Dynasty date found 
by Bruyerc at Ddr d Med inch, which I examined, contained 17.0 
per cent and 24.4 pet cent respectively of glucose and were prob¬ 
ably either honey, as stated by the finder,* or grape syrup, and a 
third specimen of amorphous bbek material containing tiny white 
crystals (which were not identified) of the same date and place was 
probably similar. 

On a tomb wall (Twelfth Dynasty) at Beni Hasan, in dose connexion 
with a vintage scene, a man is shown stirring a Liquid in a pot on i 
fire and, adjoining this, a liquid is being strained through j doth.' 

1 E- A, Wall[ S Budgt. Tkt jv mmy r ami cdiiian p, ao£. 

1 CaLro Muicum, No. J. 6a^.|. 
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Several writer* have suggested that this ntav refer to the produc¬ 
tion of grjpe syrup 1 In the first century a d. the juice of sour 
grapes* which DUvucridet calls omphation , 1 and Pliny ompAaciMt'*, 1 
from Dio spoils was exported. 

i R. Rjift et A. AnhxinL U *i* #*t fcr pkveont, isja, p, «: A- Neutmrjer, 
Trjni. H. L Brtte, The Tftknutt Attt snd Srimete of Me Attfttnii, 15^ 
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ANIMAL PRODUCTS 

II has. been found convenient to group together in the tame chapter 
various product* of the ammaj kingdom, namely, Ifonc; Feathers; Gut' 
Hair; Horn; Ivory: Leather; Mother of Pearl: Ostrich Egg-shell; 
Parchment; Tortoise-shell and Marine and Fresh Water Shell's, all of 
which may now separately be considered. 


Bone 

Bone was one of the most natural materia!' for primitive man to 
use; since generally it was plentiful and was easily splintered and 
pointed (in the case of certain fish bones it was aheadv pointed) and 
to, without difficulty, it could lie made intu small boring im¬ 
plements, such as awls and needles it was also suitable for carving 
upon. 

Animal bones were used in ancient Egypt from imdtthk times 1 - 5 
through all the subsequent periods, being made into various small 
n^ecu, principally amulets, arrow heath, awls, beads, bracelets, combs; 
finger rings, harpoon heads, nmllcs and pins. Fish vertebrae were 
occasionally nude into beads’ and pointed fish tones into needles/ 
or awh/ 

In addition to fresh bone, fossil bone was occasionally also used, a 
mirror handle made of this material being known/ 


Feathers 

In most countries the use of leathers is known ifem very early timet 
and in Egypt which b tto exception, the custom can be traced back 
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to the Tasbn* and Ratkrian periods.* The feathers employed were 
chiefly those of the ostrich, thong Si leathers possibly from the night 
heron 1 ; the crow or raven** and & water-fowl 1 respectively have also 
been found in tombs, and in one inilance pigeon farther*- 1 

Ostrich feather* were used largely for fans and as a head ornament, 
dm* Piankhi (Twenty-fiJili Dynasty) received the submission til fc alt 
the chiefs who wore ibe feather 11 (probably ostrich feathers): the 
goddess Maat. various gods and chariot horses are often depicted wir¬ 
ing ostrich faithm : in the Middle Kingdom Egyptian colony at Kerms 
in die Sudan ostrich feathers were used for making both fans and 
rugs 1 Both the water-fowl feathers and the pigeon feathers referred 
to were employed to stuff cushions. 

Although the ostrich is not now found in Egypt, it was fairly common 
tmtU a very tale period in both the eastern and western deserts and in 
the Eighteenth Dynasty it evidently existed 2*, far north as Heliopolis, 
since on the handle of a fan from the rornb of Tut-ankhamun "he king 
it shown shooting ostriches with a bow and anew and an inscription 
stales that the hunt took place in * the eastern desert of Heliopolis/ 11 
On the other side of the Ian the king has a bundle of ostrich feather* 
under his atm and the servants are taming rwq dead ostriches. On 
otic fan from this tomb the ostrich feathers frill remain. 

The local ostrich, however, apparently was tint plentiful enough to 
supply all the feather* required, as some were imported, thus on the 
wall connecting the *wo pylons of Horemhcb at Karmk ostrich 
feath-ers are shown being brought frotn Punt 1 * and, on one of 
the walls of the temple of Beit cl Wali in Nubh. Harnesses II 
is depicted receiving Nubian tribute which include* ostrich 
feather*/ 1 
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In several Eighteenth Dynasty rombj at Thebes ostrich leathers are 
pictured, 1 * *■ J < 4 

Gut 

Gut, that cannot be distinguished from modern gut, v.a* employed 
in ancient Egypt for the tiring* « nnuriral instruments and for beats. 

The earliest example of the me of gut that can be traced is one from 
the Badanan period, which is described as ‘ Thong of animal Uisue, 
Gur.' J Then, in date order, comes a specimen from the Third Dvnasty 
which was found in the step pyramid at Saqq&m, and coruisis of two 
small twisted pieces, one about two inches (5 cm.) long, and the other 
about four inches (to cm.) long, probably both originally pan of the 
vime piece, since they are of the same thickness, about 0,06 inch 
{1.5; mm).* After these tomes n ipccimcn of the Second Intermediate 
Period, which it described as * finely twisted gut, which may have been 
a bowstring.' : The next examples ire from die Eighteendi Dynasty 
and consist of (a) part of a bowstring attached in a hark-covered com¬ 
pound bow from Qtirna'; (ft) a number of twisted pieces of bowstring 
of different thicknesses, varying from about 0.06 inch (1.5 mm.) to 
about 0.14 inch (3.5 mm.), all from the tomb uj Tuc-antihamiin (one 
example of a linen bowstring was also found), and (e) portion* of three 
twisted strings soli on a lute found at Dear el Bahari.* 

Hai* 

Human nature being fundamentally die same everywhere and at all 
periods, it is not surprising to find that the women of ancient Egypt, 
even as early as the First Dynasty at least, used artificial locks of human 
hair 10 supplement their own when these had became scanty by reason 
of old age, or bees 1 he fashion required it. Human hair, too, was 

■ J. G. WiUkumws, Thr Aarir *w Egyptwm. 11. f>. 34. 

" A. E Pi Wngal], A (imtir w rAr Aniiyutiirf of Uppf i Egypt, 191 p, 1 jd. 
ritrCi. liivit-i and Nomuii i)c G. Davies, Tkf tfliffw of M^n^hipcrrawmb 
A men mot* and AoolAet, Pi, IX. 

* N dc C , vic*> T&r Tvm& 0/ Ptiytmri at FArAr^ j, pjk ioj> 

1 C. Erutyon, StotutgedJa, p u-, 

* Now in Pic Cairo Mistiim H Ku. |. 

T G. Brtmron, op at * p. t si*. 

* (tDumfi Rccmril dt es (1B9S4 p*T$* Ciin> Ntu^urn, No. J. Ji$% 

TKt »*™g apjMfftiiljr was cornpKm? when feiio^T Sw h3hj G. Brunlon. Ammdc* 
db Smw, jw. £51-3. 

, 1 A Urninp and W C Hnjfci, BtJL \fn M»i of An, Ntm Vor^ E&pm* 
Bxprd, p, $, Cairo Museum, !. 
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employed for making wigs, though these were also soitictimt* made of 
vegetable fibre, but there ii no evidence of horsehair or wool having 
been employed for rffo purpose despite the statements in the literature 
to this effect* 1 I have made a mkroAcopical rtaminatLfln of the fibre ©I 
all the wigs in the Cairo Museum (fifteen altogether), the results of the 
examinjtintt of fourteen of which have been published. 1 

Seven q{ these are large ceremonial wigs of the pncit* of the Twenty* 
first Dynasty; they are covered with a mass of small corkscrew cwl* 
and have long narrow plaits hanging down behind. Although they 
have been described asconriiring of horsehair/ they arc all of human 
hair uf .1 brown or dark brown colour when cleaned, though appearing 
black before cleaning, and arc stuffed (evidently for the take of 
economy) with fibres from the reddish-brown fabric-like material that 
&ru reminds the base of the branches of fhc date palm, 

A further wig, described as from the amc source 35 the previous 
seven, is much smaller and consists of small light brown curls without 
any phots and without itulfiug* This, too. is human hair. Another 
nu*t uj hair (undated), probably at one time a wig, is very situiiui. 
though darker in colour, and is also human hair. 

Two other large wigs (undated) are very liimfcr to the seven already 
mentioned, but without stuffing* and consist of dark brown human 
hair. 

Hie w ig of Queen himkhcb (Twenty-first Dynasty), which has been 
described p as 4 hair mixed with the wool of a black sheep* is of very- 
large tint and is covered With small curls and haj. long narrow plaits 
behind, but no stuffing: h consists entirely of human hair, mostly of a 
dark brow n colour. 

Yttfft s ceremonial wig (Eighteenth Dyrmtv) which has been de* 
crihctj as 1 won!Jen/ 1 is dmikr to that of Queen himkhcb and consist* 
entirely of human hair of a very dark brown colour. 

Two further wigs of small corkscrew curls on a plaited base, berth 
probably of Roman date, consist of vegetable fibre, unc being certainly 
date palm fibre and the other probably gr-w. 

On all the hair wigi without exception and on one of the fibre wig* 
there ir bccfWU t some of which was removed by means nf a solvent 
and identified by its properties, particularly by the melting point The 
present drab colour of many of the curls and plain is due to dust and 

1 fat tdmnzc* ■-? A Luc-u, Amritm HgyptLtB dfrnnit, da Strn£r t m 
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diit that have adhered to the wax. As bftswu would be such an rmifr 
only suitable materia! tu ensure the permanency of the curia and plain 
there can be little doubt that it wat for this purpose that it was employed 
and that ju presence is. nor to be explained by any anointing, which 
would only be possible with a liquid oil, or a solid fit liquefied by beat 
before use, or one that bcoiine liquid at the temperature of the human 
liody, or of the tottm where the wig was being worm The melting 
point of beeswax, which is ilighdy mare than 6o‘C (i-jo'F.) + ia much 
tt>o high for it fio hate melted and Bowed ottr the mg had it been 
applied in the solid tbrm and, therefore, it is practically certain that it 
muiT have been warmed and rubbed into the hair. 

Small plaited Witt of h sit somctkmti were treasured in ancient 
Egypt as is often done to-day, and such a lock was found in the tomb 
of Tut aakhamun , 1 die hair being that of Queen Tsjv who was the 
grandmother of Tul-atikluinun'* wile and tram whom Tut-ank ha mun 
himself wai probably descended. 

Br union found throe round balls of human hair in prodmwiic gtn ves* 
and two lots of human hair in tombs of Seventh to Eighth Dynasty 
date, one of which latter was in die form of a small pad diat \\ad been 
mod so apply .1 red powder, pmdbiy Go the face, and the other uw 
iiworiated with eye and fees paint, 1 

Hair was occasionally employed for threading beads, examples being 
known for bracelets of predyuastic 4 and First Dynasty * dates ropeo 
lively, Another bracelet of the First Dynasty was in part composed of 
hair 1 probably from tails of oxen,' * From the period Fourth to Tenth 
Dynasties there are bracelets of fibre and hard and bracelet entirely of 
hair from 1 Pan fc graves/ The nature of the hair in these cases has inx 
Iwen determined. Beads of the Badarian period have been found strung 
on animal hair. 1 Various objects too, were made of luir, ^ueh as th; 
four from the tomb of Tut'ankhamiin* which the finder calls fly- 
whisks, 4 These consist of bunches of long hair fixed in gilt wooden 
handles having the form of animals" heads, and they ate possibly the 
objects *o often shown banging down at the sida of chariot hoi^a and 
which arc depicted on several pieces of the gold decoration belonging 

1 Hjiv-iitJ Cirlo 1 . TAf Tam# of m, p, tf- 

" G. Brimmo, Atomigtifo, p ijo. 1 G fkuDton. MjJjl+i /, pp. j 6 p 55 

4 G, Brxmtaa, Aloin igrJda, p. 85 
1 W. ^t, F Pziict, T%? fteytii Tctnh, ti, p. ti> 

* W, M F Petrie* of. rif., jx. iS. * O, Eruiiloti* pjr uo v ijo 

1 G. tlTLUilL?r. imif G Camn-TlacHtliJis-tn, Tht Sfliansw CirSfiOtwn, p. 57. 

* Howard Cjtrtrr, TAr Tomb vf Tai4nJ(h'Amem w U, p, Pi XLXH (e). 
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to the harness from thi* tomb, As pointed nut to me by Dr. H. H. 
Nelson, these objects muit h^vc been bundle* of" fibre*, as sometime* 
they are given 2 wavy appearance to indicate that they are streaming 
with the wind. This hair is in so disintegrated a condition dial although 
1 examined it microscopically in the usual manner it was impossible to 
identify it with certainty* bui it is probably cither horsehair or donkey 
hair. Fly*whisk* of giraffe-tail hair, possibly mixed with a little goal 
hair, were found by Reiser in the grave* of the Middle Kingdom 
Egyptian colony at Kama in the Sudan, 1 where there were ab o a 
number of armlets of giraffe-tail hair, 8 At BalibUh Wain wright Found 
a net bag of giraffc-tail or elephant-tail hair* and in Nubia Firth du- 
covered an armlet of elephant-tail hair/ B run ton found a piece of 
woven-hait fabric, the hair possibly being goat hair, from the Ptolemaic 
or carlv Roman period 4 and hair matting of Roman or Coptic date. 1 
Hair cords and a piece of very coarse hair doth of die seventh century 
■VO. were found by Winlock at Thebe*, 4 but tile naiuic of tile hair is nut 
itaicd, A piece of camel-hair curd (f Third or early Fourth Dynasty 
date b known/ Cloth made of goat hair t* mentioned in 185 fc.c/ 

Horn 

Hum was used m ancient Egypt (c<™ the earliest periods and object* 
made from this material have been found in grave*. From predyoastic 
time?* bracelets, 1 * l * comhs/ harpoon heads 1 * tag*, 1 * v^&c* or cups 1 and 
a carved horn adapted for use as a rtetpude 11 art known; from the 
First Dynasty bows 11 gaming piece* 13 and carved hom ,s and from bter 
period*, miscellaneous objects, including ^hat are possibly strtgib 1 *; 

' C. A, Ratner f ErcvrzUvni at farm*, rv- v m PP- 3*S-^ 

*G. A, WainisTighr, B*tahih ¥ pp ti, p, 

1 C. Vt Firth. Survey of NuhLi, Report for p. % 

* G. Bfitoxofi, Mumgtdda^ p, 139, 

4 G- EfunttBi, WQibigfdJti, p. 

* H. EL WtnJock ind W, E. Crum, The Mvmufoy of Bpiphdiimt mi Thibet* 
PP- jTra- 

f G.C^W -1 !i*nipien imJ E. Gifdner* / ^c Deicri Rayum, pp. 8£ r u« K 

* A S Hunr wid J G. Smjly, TAr Tchimnu Pjpyrt, m (Part i>, No. 7:56, 

* W M f k Frtnr. fofJfuloFte Egypt,, pp. ^I „ 41^ it. 
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Bcftirrkuji^n xu ihigyptiKlm Bogen iui AnuEapaiitpiricrii. Zrit. f, Agyptiirfa 
i'fwk 7^ (*9|6k pp 

** W. B. Emery, FA* FamA w/ p. 40. 

14 G. A Wamwnghr, Baia&iA, pp 13, jx. 49. 


IVO&Y 


45 

humi used as receptacles and horn handles for tools and weapons. 
Hom was also employed during the Eighteenth Dynasty as one or 
the cbmpofients of compo u nd bows. 


IvOEf 

Ivory, both that from the elephant and that from the hippopotamus, 
was extcnfrvdv employed in an.ei.ent Egypt from neolithic times 1 
onwards, largely because it was dense and fine-grained and well adapted 
for carving, in which work the ancient Egyptians were very skilled. 
The use of elephant ivory at an early date, although it must mean that 
the elephant was well known, does not necessarily imply that it was 
then wild in Egypt, which was probably not so, but merely that being 
plentiful in the country immediately to die smith of Egypt (the Sudan), 
a supply of ivory would be easily accessible. The hippopotamus, on the 
ocher hand, was still abundant' in Egypt, even as late as several hundred 
years ago. According in the ancient records ivory was obtained from 
Negro Lauds (Sixth Dynasty) 1 ; Punt (Eighteenth Dynasty) 1 ; God’* 
Land (Eighteenth Dynasty) 4 ; Gcnebtcycw (Eighteenth Dynasty) 1 ; 
Kush (Eighteenth Dynasty) 1 and the South Countries (Eighteenth 
Dynasty)" ail of which were situated in Africa fa ihe south of Egypt, 
but in addition also from Tehenu (Eighteenth Dynasty), 1 which, too, 
was in Africa, though to the west, and from Rctcnu (Eighteenth 
Dynasty)* and Isy (Eighteenth Dynasty),** both of which were in Aik 
The ivory objects found in the tombs include anklets, arrow tips, hoses, 
bracelets, combs, cylinders (carved)* dishes (shallow'), figure (human 
and animal), hair pins, handles fur knives, daggers, fans and whips, 
harpoon heads, inlay> legs For articles of liirtiiturr mace heads, phqito, 
vases, veneer- and wands. 

Caned ivory oh|eeu were sometimes artificially stained or painted, 
generally red, but occasionally very dark brown or black or very rarely 
green, the nature of which colours, however, it Lias not been possible 
to determine, except the red on some First Dynasty arrowj r some of 
which and possibly all was rod oxide- of lt 

1 H. Junker, \fcnmdf*l&nt±uiilmc, p. 2J7; 1930, pp. 71-2. 
f ), H- B# failed* vp *&., 1, 13 *. 1 it, 5*3. 2*5, ayi, jBk 

* U 365. *1^ 474. H Hi 494 . 5 <* 2 < SM~ 

r u, *5^ l n,33i- * Ifc 447- W 555- 

41 W. ft. Erncry* Thr Tomb of Hrma^a^ p, 47 + 

11 ft. MahyruE'jiIi. Uf: erckxiqt* r & 5*q t utn:h r P- > 5 - 



ANIMAL P»OnUCTi 
LtATHLS 


4,6 


In a to unify such as Egypt where cattle, ihecp and goals were 
domestic j led as early as the neolithic p^ -id and where there were 
rainy wild animals that were hunted at a still csilia dale, namely, 
during paleolithic times, it i* only natural llrat animat skins should 
have been made use of ii dtitbmg, and, although they have not been 
lout id from either the paleolithic or the neolithic period, they have been 
frequently discovered in Tas inn,’ Badariair and predjTiaitk graves,' 
having been used both as clothing tor the living and wrappings fur the 
dead. From raw hide to skin treated sufficiently to render it pliable 
and thence to fully tanned leather are steps that the Egyptians took at 
a very early date, and articles of leather are common in Tati an, 1 
tiadirtan* and predyoastic tombs.* Leather working it depicted In a 
Twelfth Dynasty tnmb at Beni Hasan,* in an Eighteenth Dynasty tomb 
at Thebes 1 and in aTwenty-iiath Dynasty tomb at Thebo.* 

Leather was used for bags; braces (which were probably a priestly 
insignia in the Twenty-first and Twenty-second Dynasties); bracelets; 
cushion covert; chariot flooring and tyres; dagger sheaths; harness; 
quivers; ropes; sandals; dog collars; seats of chairs and stools; for 
writing upon, which was very common,* and for various other pur¬ 
poses, The largest piece of leather work that lias survived is the funeral 
lent of Queen Isimkheb (Twenty-first Dynasty), now in the Cairo 
Museum. Leather appliquf work in colour, and leather on into fine 
network are known. Leather was Irequcntly dyed, the colours being 
red. yellow or green. At what period leather dyeing was first practised 
is uncertain, but the red colour, which appears ro have been used before 
dither of the uther two, is known from the Eleventh Dynasty 5 * and 
also from ' pn " graves. 11 Tile nature of the dyes has not. been deter¬ 
mined, bill the red was pooribly ktrmes and Lhc ydlow, pomegranate 
rind. 

1 C- Amnion, Mattugeiia, np, 5-7, 13- 

*G. Bfuiilon inrt G, CMUO-llwapSon, The fladbiWi Ciniiiattun, pp, 19, 4(1. 
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Kcrmcs, whkh insist* of the red dried bodies q! ^ female msec* 
(Cocati ittcu) k b one of the oldest dye substances known r and, us it is 
stated to be useless without a mordant* hut gives .1 red colour with 
alum, it was probably used with an alum mordant. The kemici insect 
feeds nit a particular kind of ode tree that grows in south-cajumi 
Europe and m north Airier This dye was used in Egypt in modern 
times for leather. 

Pomegranate rind is sometimes employed in Egypt to-day for dyeing 
leather a yellow colour and possibly t therefore* ir was used anciently* 
though its use seems unlikely before the Eighteenth Dynasty, the 
earliest date at which the tree* which is not a native of Egypt bur of 
western Asia* is known in die country. 1 Wmillwright iute* that mo%t 
of the leather of 1 * pan "-grave date found at Bahhish was cow hide* hut 
that in one instance it was sheep skin,’ 

Specimens of ancient leather, varying in date from the Eighteenth 
Dynasty to about the Twenty-third Dynasty, were kindly e x am i ned 
for me by Dr. (now Sir) R, H. Pickard, FM, 1 and in several 
instance* goat akin ww identified* cm example being from the seat 
of a stool from the iomh of Tiu-snkbsmun 4 and another being 
sandals from about the Twenty-second 01 Twenty third Dynasty, 
whereas sandals from the tomb of Tuc-ankhamun were possibly calf 
skin,* 

The nature uf the tanning materials used by die ancient Egyptian* 
lias never thoroughly Wen investigated, but Theophrastus (fourth ro 
third century a.c.), after describing the acacia (probably deads arvitim) 
Ji an Egyptian tree* g00 on to iay that the ftxut h a pod, which the 
natives . . use for tanning hides instead of gall/ 1 anti Pliny (first 
century a.D-X probably copying irom Theophrastus, states thar the pods 
of an Egyptian thorn tree (probably Aarda andries) were L employed fur 
the same purpose as gailt in the preparation uf leather/* Tliptse penis 
contain about 30 per cent of tauum and are mtd in the Sudan at the 
present day for tanning purposes and are .1!expor'rd, and, iherdeic, 
from theoretical eon rid era (font alone it is not At all unlikely that thev 
were Wed for .1 similar purpose in ancient Egypt, which ha* reccmlv 

1 V. Lord, Eton pkirnamqitr^ and etiiuoo (rS'yi), \ ? 7(1-7. 

* O. A. Wjinn'right, tkhibuAt p= *6. 

* At Lhas time Director of die Brfmh Lcadicr Mstriifictufm* Research 
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been proved by Bravo, 1 who has examined ihe material (skins, tanned 
leather, tool* and tanning material) from the remains of a tannery' ot 
prodyn attic date found at GebeLcin in Upper Egypt anti now in the 
Turin Museum , The skins were goat skin*, the leather was undoubtedly 
tanned and the tanning agent consisted ot pods of die acacia (drafts 
aralma) still containing 31.6 per cent of ' tans.' In the case of the 
specimens of leather, already mentioned, examined by Dr, Pickard, 
although special March was made for both vegetable and mineni tan- 
tiing 1 Libs lance v the results were negative. 


Mother of Peael 

Mother of pearl is die nacrous material lining the shell* of die pearl 
oyster and pearl mussel and is of the same composition asprarl, namely, 
essentially calcium carbonate, 

Mother of [Karl teems u> have been very little used in ancient Egy pt 
north of Aswan, and, with the exception of the well-known large 
shells, many of which bear the cartouche of Sewitris ] (Twelfth 
Dynasty). 1 only □ few other examples of its use can be traced, these 
including small oblong strips ol ‘pan-grave* date for threading as 
bracelets*; a scarab of Eighteenth Dynasty date*; a pair of earrings nf 
die Roman period* and an amulet on a Coptic necklace,* It was em¬ 
ployed, however, to a greater extent in Nubia, where it has been found 
in graves from archaic times onwards, the objects made from it being 
chiefly bracelet*, butwm-like objects, pendants and rings. 

As mother of pearl may be obtained from the Red Sea, this war 
undoubted!v the source of the ancient supply. 


Ostrich Egg-shell 

There is abundant evidence, both textual and monumental, to show 
that at one time the ostrich was fairly plentiful in both the eastern 

' c, A. K«V,> L.i-Jther im AnctctU Egypt, ID Journal of the lalcmjtioul Society 
ot linker Tttiitt Cite-nut, XV11 I1933X PP- 4 _l,t »-7 Wfl R- Spcnm. pew 

tiftd Jcltc petti, ete- lytj, p. 75). 

*H. L. WinlocL, f'mri Shells of Sf+Wam 1, in Sttidut presented to F- U 

Griffith, pp. jKlv-ijz. 

* G. A. Wainw right, BAohish, p ait; PI IIL ■ w W F. Petrie. Diospotii 
f'jti-j, n, 45. 

• L\ F. Nrw!.^rv, Scmbi hoped Sc At, p. ffSS, 

1 W . M. F Petri-, Objects of Doth Vie, |i. 14: PI. X (150-r). 

1 Cairo Muurum, No. | 57141. 
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and western desert* of Egypt, though it h now m> bnger found in 
the country. 

Among the curlier objeers qf any kind from anaenr Egypt arc 
ostrEch egg shells i often broken) and small disk heads and pendants 
made from them, These bends are very oommon in die earlier periods 
{nctdirhkJ ' 3 Badariar/ and praiyname^ though they occur at all 
limes, except during die Eighteenth Dynasty. at the beginning of 
which they ceased abruptly* hut they' began to come in again during 
the Nineteenth Dynasty and were still made in the Twenty-second 
Dynasty/ 


Parchment 

Parchment is prepared from the skins of animals by first removing 
the hair and then rubbing the skin stor^dti with some abrasive material, 
such ns pumice stone Modern parchment is made from the skins of 
sheep and goats* but only one identification of die kind of skin used 
anciently m Egypt for parchment am be traced, and this u ns gazelle 
skin/ 

Parchment b known principally ai a material for writing upon, but 
this was not its earliest use in ancient Egy pt, which was for covering 
drum heads and the sounding boxes of ether musical instrument!, 
such as mandolins, lutes :md tambourins, the earliest example of this 
use bung possibly of Middle Kingdom date. The objects in the Cairo 
Museum comprise a Juie of which the parchment is coloured pink, 
which the finders call leather/ and an almost rectangular-shaped tam- 
huurin, the cover of which the finders call rawhide/ Both these, which 

* Ci Catan ■ iljBiTTipsOe, Thr fltqtkk re Industry of thr Northern Ftiyum Defers 
in lournot Royd AnzAmp* IniL, LVifiqori), p, 31a, 

a G, Cium HiompjiM and E. W. Gaidfio 1 , Thr PwAurw^ Geography 4/ 
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arc from the Eighteenth Dynasty* were fount! by Lairing and Ha ve¬ 
in the Theban necropolis ansi in each rase the cover is parchment. 
Bruyere found at Ddr d Medmeh. also of Eighteenth Dynasty date, a 
one - stringed instrument* width he calh a lutCp hut whi ch it termed «t 
mandolin in the Cairo Museum register, the cover of wliidi u stated 
to be MJitie of gazelle skin. 1 A drum with pirchmcnE end* found by 
Gsrstang at Beni Hasan in of uncertain date, though the finder thinks 
it may be from the Middle Kingdom. E 

Tortoiseshell 

Modem lortojse-sbdi consists of the epidermic pbm of a smalt 
species of sea turtle, but in ancient times probably the pbrei of more 
than one kind of tunic and abo of die land tortoise were used. A large 
turtle i* found in the Nile, a sea turtle both on the Mediterranean and 
Red Sea ctum of Egypt and a small bud tortoise m Sinai* and al so 
in both the eastern 1 end western desert; and the remain* of very large 
land tortoises of Eocene times have been found in the Fayttm province. 

Tortoise-shell was valued in Egypt Fmm a very early date and a Luge 
fiumki of the objects of this material have been found in graves, par¬ 
ticularly in Nubia p among which may be mentioned pit of a ring; 
bracelets; a dish; a comb; 4 sounding board of j harp - ; a sounding 
board of .t mandolin 1 a* also several eumpIdF ihdh lfc T - * and parts 
of shells.* The objects range in date from Tinian attd Baebrun times 
onwards. 


Marine ast> Push Water Shells** 

Sheila arc very common in antirnt Egyptian graves* especially in 
dioM: of early date, and thdr use got? bade to neolithic time*. The 


* EL Biuyir^ Ut jtwlLu dr Dnr <*Midintk pp. 116-7; F ^ 53* ^ 

Cairo Muvewn, So. f. 657^6. 

1 J. Band Cwu*m * / Amient Egypt, pjv ill. 156; Fig. 155. 

1 W U. Seboff* The fcripim of tkf Fry thrift 5 crf h p. 1L 

* numb. MuJttWP, f Gtadr - m hr Third ,sn d F.Egyptian Rtomi p 1904, 


p. iyv 

1 Eighteenth Dynasty. B. Hniftre, Lrr j&mUn dr Onr W ftftdinrh (t r )^ -}>), 
* Tbr P_u.fl of Carnarvon snJ H, Ortn. Fj« Yean' ErplormonX ft Thebet, 


*Ct GaiJlud inti CL Darcey, |hiv **oriri^r de I 'jntiifm Egftpft* p-6^ 

1 Hrituh Humifti, t Guide to ike Fourth, Fifth *i?tJ Siifk Bgyptmm Roomt, 


JK $1, 

1 O- Bxiiflitm, Moftsgtdd** pto. * fc *< t 30, 57. 

For fljMiopapJTy vr Dr. t-dronm! DtrtctdJc Peri' ^nt. Chromq Mr dftypU, 
Ma J), January 10.57. 
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smaller kinds were used chiefly as amulets, pendants, and: strung 
together to form necklaces and girdles, while the larger shells were 
employed as receptacles fur eye paints and other pigments. The greater 
proportion of these shells were from the Red So, though shells from 
the Mediterranean, fresh water diells from the Nile and land shells 1 
were also u«d. 4 " J * 

One kind of shell sometimes employed was denial)urn. a marine 
mollusc having a white, narrow, tubular shell that occurs on the shore* 
of the Red Sca. li which were occasinmllv threaded and used a* licads. 
Although this has been reported from both Badalian 1 * and prvdvnastic 
time. 13 th" finder now agrees that the material was wrongly identified 
by the espett consulted and that it is organ com! and not denfaliimi 
and the mistake ii corrected in t bier publication, 1 ' A vmj.ll lot of 
dentaiium shells. however, of unknown date, marked ’Mitraheneh' 
are in the store of the Cairo Museum. Dentaiium has hn»n found in 
mesolithic burials in Palestine/* 

Shells were also cm to form beads, bracelets, and other objects, 

1 Vi M. F, Pelt it, Sir Trnplti 41 TSfitt, pp. 30—1 + 

2 G. Catoti llujrDptCin. ep, ett r p 713, 

1 Ci Brufiron ami G» Ci2»jn •’! 'hnzrspson, op. n£^ □. 38. 

4 C. BrunEcm, Qom and Bodan I, p, jt\ Qau <*rtJ m. p. 33. 

* Q. A-Th jtEnwrsght, of>. ^ pp. 17^-9, 

* G. A. Rciulcr* ax K^rma, up**, p. 315*. 

r D, RjiKhlS-MaLJver Hind A. €, Mime, El anJ AfyJat f p. 49, 

* L Loriet 5UMl Q. Oailtird, La fmt mamlfift Jc laigyptr* h pp. 
191-&; It, 1155-23* 

I Cl. G aitiu-d aficl G- D&rmy* erp. pp. 75-84, 

|ri G, Briunao^ W&itagtdd^ pp. z ;t , w, 57. toy. io-> H i?i> 4 

II T. Eturoo jM W, F Htunc, Tup j.*J Grv! tAi Esitrrm Deirtt ,1/ E^ct 
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11 G + tifuntuMi and G. Ciw-TliOfTi&ion. Pp. fiA tn\ al * 5 . 

lt G. B rumor.. WojtagrdJj. a. Ik. 
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BEADS 

Tilt use of beads in Egypt dates back to the neolithic period, that 
is f rom about 12,000 to ;,oog years ago. The earliest beads arc in the 
form of small, natural objects, such a? bone, pebbles, seeds, shells and 
teeth, which, if not occurring with boles in them, were perforated 
artificially. These beads were worn round the neck, arm* ankle. at 
waiiL 

Although the objects mentioned possibly were sometimes used 
merely as ornaments, they were more commonly worn as charms. 
Strictly, therefore, the earliest beads were pendants employed as 
amuleti, but it was from these objects that artificially shaped, or 
artificially-nude beads were evolved. Blue beads arc still common in 
Egypt as amulets on diildnru, horses, donkeys, and even on motor-cars. 

Thar beads were very highly prized in ancient Egypt U shown by 
the enormous numbers of them that have been found in graves of 
all periods: they were used by both sexes and were made of a great 
variety of materials, both natural and artificial including bone, 
(aicncCt blue frit, glass, glared material (quartz and steatite^ ivory P 
metal (gold, silver* dectrum, copper), ostrich egg-shdh rain, stones 
(usually coloured), straw and wood (sometimes gilt). 

Mr*. C. R. Williams «ys 3 ’ Indeed,, the elaboration of bead jewdry 
was one of the must prominent contribution* of Egypt to the develop¬ 
ment <ii personal adornment in antiquity. Never was a people fonder 
of beads or more ingenious and skilful in combining them', compared 
with Egyptian bead Jewelry, modem bead bags srem trivial,, and even 
the present-day necklaces of better materials are usually of k&s interest- 
ing and less organised designs It was in Egypt that the colorful 
combining and intricate threading of heads of precious materials 
reached a high arr. h 

Carter and Mace say 1 "The Egyptians wene passionately fond of 
beads, and it is by no means exceptional to find upon a single mummy 

1 C. R WDlkim, Gold mJ Srfvr* Uttrtry and Rtktfd Ohjteu, p. 9. 

1 Howard Carter and A-1 Mate, The Tomk p / Tuf-an\A^Ant£n r p, 1 ^ 
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jfi Kjmpmcfir co nesting of ;i number of necklace*. two or three collars, 
4 jW® °r ^ Vl, < if»fl a full Wt of bracelets ami anklets. In tU ch s cast 
many thousands of bead* will have beta employed.' On three men of 
the Bidaniii period Brunton found masses ol beads running round 
and round die waist/ 1 

In the Eighteenth Dynasty tomb of Tut-ankhamwi there were 
thousands of bead* of different kinds, eakitc, earn dun, coloured 
taiencc, gold, green felspar, opaque coloured gba, lapis bauli (a fa 
only, mostly large), dark red resin (a feu only, all large) and gilt wood. 
These were respectively on collars, necklaces, peer ora]*, bracelets, car. 
rrngs. garments, a pair of small sandals, -ind three footstools, 

A large amount of miscellaneous material has been published in a 
scattered form describing the methods employed anciently for makini; 
beads, which may usefully be quoted and is as follows 


Stone Beads 

In his description ol the making of stone beads found at Kerau in 
the Sudan, where there war * Twelfth Dynasty Egyptian colony. 
Rensner* stales that J . . the natural crystals and pebbles were broken 
up h\ pCfCUiiiW + Suitable pieces wrre then rmijjhfy shaped bv rolling 
between nones or by bruising... The shaped pieces were then 
smoothed by rubbing, a process which leaves Hat place*on the visually 
curving surface, a state which may be seen on many of the finished 
beads ., . Some of the small glared crystal beads . . , appear never 
to tuve been smoothed at all. but while still in the roughly bruised 
form they were pierced and glazed. The polished beads were bored 
after unooihing and bddre polishing or gluing ... The boring opera¬ 
tion was undertaken either from one side ... or from two opposite 
sides. Apparent!;, if the hole begun on one side gave difficulties, owini; 
to the drill working into a sLmuug position or being diverted, another 
boring was begun on the opposite side do meet the first hole. The drill- 
point usually had a diameter of tra mm., allowing for a certain 
widening *A tile hole in the dnllmg t and mint have had a length of 
not less than M mm. It ha* usually been assumed that such hr.li-c could 
be drilled with a copper drill or a bard vegetable sulk Using wet rmery 
powder, and this method would seem to have ijeen used at Kerenst. 
Under the number Suayy is recorded a stick of what appear* to be 

1 Bnihion and G. Cat on -Thumpum, Tie Btdamrt Cirilimie*. pp. rr It 

G. A- Kcauicf, Afrmn, pp. rr 
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emery* which ba* been rubbed, perhaps to obtain the emery powder 
X&cA in s.in:h Ixmiig. Two bronze points were found * one &r which 
was certainly a drill, and three otfam, possibly drills two of them whh 
wooden handles . . . H will be noticed that I assume the use of a bow- 
drill* which was wdl known (o Egyptian craftsmen from the Early 
Dynastic Period. After the hole was bored* the bead was polished, 
and. if desired, gkzetL The glazed beads usually have the glaze in 
the hole, and wort therefore dipped in the mass. Eke the faience beads* 
As the holes were larger and the material jjliss-lite, the glaze entered 
the bole*, although it did not enter the holes of the fiiencc bead*,’ 

It is much to be regretted that the ema-y like material found hy 
Rcdner was not analysed, k is minted frequently that emery was user! 
as an abrasive in ancient Egypt, but this has never been proved, ami is 
highly improbable. Unless emery occurs m the Sudan near Reritia, lor 
which there Is m evidence it must have been imported. iJ used. from 
the Greek bland*, since its occurrence in Egypt has never been con¬ 
firmed. and importation from the Mediterranean m die Sudan b so 
improbable that it may be ruled out. Also, since fine quartz vand will 
abrade quartz* which was the iiardcst stone the Egyptian ^ wn rked 
(except Ijeryl at a btc date* which could have been done with its ow n 
dust) and since quartz sand is very abundant in Egypt* there was no 
need lor emery. 1 

At Hfrraktmptdi*, near El Kab in Upper Egypi t # an enofmoui 
numlser of exceedingly small pointed flint implements were found; 
and with diem were many broken cornelian pebbles, some chipped in 
the form of rough bead** one or two of which ihow T ed signs of the 
commencement of the boring operations; also chips of amethyst and 
rock-crystal, and one or two flakes of greenish black obsidian. Other 
o&Ibctions of these small flint points, and materials from which beads 
weft made, were ibund , , , These flint points seem to be drills for 
baring caindian, amethyst and other lieads, hut how this was actons 
pllsbed is not evident. = 

The most recent description of the methods of making stone beads 
is that of Myer* in collaboration with Hart^ Myers points out that 
naturally ‘The first process with all hard stone beads wa$ to chip or 
flake them to rough shape/ The beads were then finished by 4 rubbing 
down/ that is by rubbing than tm a fiat surface by bund; by * groove’ 

* Sw p, 

- h t. QmbtJl and F. W. Green* HtrraJ^npotif, u, p ix. 

* Sir R Muorf and O. H Myerx Cfmrtrnti itf A mi at, i* pp. 74^}. 
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landing/ applied m cylinder beads, or powihly to seven! disc bead* 
heW together on an ^is, which coasted in nibbing them id a suit 
®f"' T 111 f * ,Btd &'«? «™e, usually quart.'.ire; or by 1 turning,' 
wIiK-h war probo% done by attaching ihe bead to the end of ihe shaft 

? * “T ?. tb ™ ' uram £ il in 3 woo<fcn C «P « non (or against ft 
fiat stiHace) by rotating the shaft in the usual Way. fading it. of course. 

isithan abrasive. Myers suggests that the drill nr boring tool, which 
hr prefer, to oil a lap, 1 wa 10 F flint, or copper (solid or tubular), and 
hat the ahnmve was probably the findygrmintl chips from the heads 
icmsdves. In one Jmmncc , however, finely crushed flint or chert wa, 
found lit a hole m a stea tite bead,* 

A Jot of 152 rough spheroids of carodbn (undated) from Mit- 
rahinch In the Cairo Museum 1 mamfaily arc parth made beads that 
Have been roughs out from natural camdian pebbles f which «*ur 
abundantly in Egypt), t ui which were never finished or bored The 

diameters vary iron, .shorn sii to about twelve millimetres (appro* im 
oidy <uj to o+ 7 inch). ^pnmra 

in ft number ?o{ romls of Eighteenth Dynasty date in th c Theban 
n ' l ™r“ ? crfnI W ^ by means of a !«wdnll » shown ■ and 

—ita. 

In the Cairo Museum there are a number of very tiny beads of Middle 
Kingdom -date made respectively of earadian* lap» jazuli and mi. 
qumie. Which vary m diameter from about 0.5$ to o.fi^ millimetre 
(approximately o « 3 to 0.025 ^ Vernier give, the mean diameter 
JT ° rS °*. * 5fl 11 a ' c 10 0, 77 millimetre (approximately 
l' * “ 5J3 1 **)- tn what manner these beads were bored is not 
fcnmvn. Tmy beads of much the umc size have been found also in 
Indu and M-tsqpitomb, 

Mackav recently found at Cfomhu-daro in India a complete b*f 

1 In my opinion. this rum- it iw, wy wrrfactory, since a l*o mav be j led 
5 mo T P™* 1 " »» d oih «*«t as i ut«l few poEiihing rhe'intcjtn- of 
* bf * dric of metal manSl 3 bC 

Mmcum N&, j. i&pt. J 

^ FTt^V , U - r ^ WJ ' P 3** K, 3EVH: V*. ,J C c Davie* tjl 

^ r^a SraiplQTi at Ththdi n fti- PJ V!- fA\ *r*A+ T Li u I 

an 1 jfegr/ o rr r- Ph v’vrri vwti ) * 4 * ■ - r * # Fupfftt// 

* E \W jwfa’ TA f nai TO/HHir* ******* ** P »: PI- XKL 





makeroutfit, Including the raw material in the form of agate and 
camtUan; chert drill* and both finished and unfinished beads, all of 
which he describes in detail 

beck sap 1 of certain Mesopotamian bead* (hat 1 The perforation was 
done with a hollow rotating drilk Another icature is that it was gener 
ally drilled straight through from one end, with the remit that there is 
alien a large chip where it broke through rhe second surface/ 

Shell Beaus* 

In addition to the natural marine and fresh water shells merely bored 
and strung together as beads, which have already been mentioned, the 
Egyptian* also made small ring bead* and disc beads from shells, and 
similar beads, too, from ostrich egg-shell, the form being imposed by 
the character of the material, and it b nm always easy to distinguish 
between them Such heads date back to the fionlkhic period. The 
method of making there beads h described by Re inter/ namely first* 
ihe shell wa> broken up into crrnvefliiitttly-risced pio:^. which were 
roughly trimmed by crushing away the edge*, possibly with a blade, 
then the hate was drilled from both ride* with a blunt point, suvd finally 
the beads ucit amockhed cm the edges, probably after stringing* Dur¬ 
ing ihc Eighteenth Dynasty these disc beads went out of use completely 
and were replaced hi- rimiWk shaped liead* of faience, as for example 
in the tomb of Tut-anfchamim. in which, although there were many 
thousands of heads, there were none of shell. These beads, however, 
began m come into use agJin during the Nineteen!h Dynasty and were 
still made in the Twenty-wreemd Dynasty, 

Faience Bead® 

In Egypt, faience beads dare from the p re-dy rustic period. With 
respect to the faience beads found at Kcrma, Rtisncr statei* that 1 The 
greater part of the beads have straight smooth threading holes with 
Sitllc or no dbcoloralkm of the inner surfaces. Professor Petrie"* con¬ 
clusion that beach were made on threads which were burnt out in the 

1 E MijAiy, (J) Bead Making m Anriem Sfrld, lau**utJ #/ the American 
Orienul Soactt. s? (tin date pvmjHiT protaMv pf- s - 15 : Wf Eicivaisoro 

atOhinlm diTfi. Itmniat the Rmxl Stuifn nf Am. txxxv (1957), pp 5^45* 
(<-) TKc UlHstralrd L& vdom i j XovrmlHrr, Iq^S, p_ HAj. 

1 U C Vy* fc,. Xcstt* cm CdjErd Si^ppr*. P^rl L, F-gYpt rta Edi? t 

I^ r 

' €. A. licunc:, Kerma. p. ^ 

*0 A Renner* op- rif, pp, w-i. 
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firing b dmtbdc« correct; but whether the beads were nude on a 
thread, or nil some nther axis, the method of fnnoing the rinjt'beids, 
ihc disc-beads and the tubular beads, suggested first, I believe, by Pro 
fe$$or Petrie, is the most obvious. 'Phe axis was coated with the body- 
paste to a depth of 1-5 turn,, according to die site and type of the 
beads in hand, and perhaps rolled on a board. While still moist this 
tong cylinder was cut with a knife into tecthmt, short for the ring, 
heads and die disc-beads, and long lor the tubular beads. These were 
then dried and baked without removing the axis. The barrel-shaped 
heads, the pendant-beads and the ball-beads were probably made in the 
same way by coating an axis and tutting the coat of paste into sections. 
These sections could then be modelled with the fingers to die desired 
ibrms and trimmed st rhe ends, tint is around the avis, with a knife, 
1 lie ends ol the tubular beads have dearly been trimmed, and the slight 
flattening around the two ends of (he hole on almost all ball-beads 
is without doubt also due to trimming with a knife. The amulet-beads 
could have been made on an axis m much the same way, but for tfe- m 
the pajic-coating was thick and was made into a furm w ith rectangular 
section- This could have been done very simply bv pres ling the coat of 
pasic. While on rhe axis, against j board or other hard, flit surface, 
Tbcieaftcr the ends were Trimmed and the details added with a knife.’ 

Some fll die larger tull'bca^i were not made on iui axi* hut pierced. 

I he best example was a broken faience bead .. . which had been pierced 
while rhe paste was still soft by thruiting with ,1 slender point from one 
side and then from the opposite side. The instrument used mav well 
have been □ blunt-coded, stiff wire, or even a bone or bronze aw\.' 

i have assumed . that the beads were fired the first time while 
still on die axis, This conclusion is deduced from the advantage of 
handling such small fragile object* while still on the axis, and from the 
slight searching of the inside of the hole in some heads. Dipping was 
the only obviously practical method of applying the mixed blue-glaring 
solution. Although the glaze covers the ends of the l«ads without 
penetrating the threading-hole, it need not he concluded that the hr^d s 
were restrung for dipping, as liquid does not readily penetrate such 
small holes. The glaze did penetrate the holes of the crystal heads, hut 
these holes were larger in diameter and made in a glass-like material. 

1 he next step after the glaze was the second firing. It h to be noted 
that the ball-beads show a spot on one side where the glaze U imperfect, 
and the tubular beads show a line down one side, hut no h^> dt have 
contact marks at the ends around the threading hole*. The contact 
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murks mentioned aft coast easily explained by the aiAumptum lhat the 
btadi were gbzed in pan*, or on the Boor erl the oven. Many (xMils* 
however, show m> trace of contact mark* whatever, and I am not aurc 
how these were fired- Possibly the contact marks have been removed 
by nibbing Certain lots of small ring-beads were found . «* m which 
the beads were gathered together in irregular chiller* by the irnerfiising 
of the glaze- This condition leads tc* the cunduskm thai thfw: particular 
beads were fired m mtisic, in the oven; hut it i> obviom dut this 
method was noc the usual one,' 

’ The cmv fifljfteads appear in many cases to be nearly pure coloured 
glaxc, hut with a minute opaque or even whitish tore- It is possible that 
for these bcadi die ari* was tcxUcd cither (a) with a very thin coat of 
paste, or (A) with a thick coat of coloured glazing mixture only and 
that the beads were then fired only once, But it is also possible that 
the very tiny ring-beads may have been made in the usual manner, and 
that owing to their small size rhe enres have been more highly affected 
by the heat than in the larger beads and may have been fii-sed with the 
gla^r during firing. 1 

Petrie suites 6 that the iaiNiKC bc^ds from Naucnrtif * were cocumonlv 
imdr on a thread, dried and the thread burnt out; they were then 
dipped in glaze-wash and fired- In early tunes small bead* were rolled 
between the thumb and finger on die thread, producing a long taper¬ 
ing form like a grain of corn. 1 

Beck describes methods of making faience beads,' and aim various 
methods of decorating [hem/ 

Glass Beads 

Although ic is sometimes stated that glass beads are known in Egypt 
from die prcdynastk period, thin lacks confirmation, hut they were 
made certainly from the Fifth Dynasty onwards. 

Of [be manner of making glass beads Petrie says 4 * The usual mode 
of bead-making was by winding a thin thread of drawn-out glass 
around a wire. These wires are actually found with rhr beads still 
stuck on them . . Many heads were imperfectly funned, and left as 
spirals awing to the tail of gb« thread not being united to the body 

‘ W, M. F. Park. Attf Ctufh of .4*ne*r Egypt, p. 119. 

1 H- C- Report on Qiu and BadariiQ Seadi, fjju mJ Sudan If, C- 

ftrun^n, pp. 3.Z-5 

* H C. hexk, Clamficaiwi* N&mrntklttrt of Bcsdt ^nd Pewdaais A pp. 69-^. 

* W. M, Fr Fctfic. Trll ri Amjrm). p. 17. 
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ol the head. These are lottod of a corkscrew shape. . .. Sam? Rat beads 
were made by coiling a long bead, (kittening it arid then cutting if 
across,,.. TJic pendant beads... show plainly the coils of the thread 
by which they were built up, in the dear structure pf the glass. And 
every bead of this age shews more or lew of the little peak at each end 
where the glass thread was emaily separated imm it On the contrary 
the Coptic glass beads arc all made by drawing out a gb« tube; as 
shown by lon^ bubbly striations; and then the tulie was rolled under 
jn edge jcfoss jt, to nick it, so as to break it up into beads,' 

Petrie also says 1 ' The early glass is all wound with lines running 
around; the Roman glass is all drawn out and nicked off with lines 
r unning along . . and 11 I'he thread of glass .was wound round upon a 
Jwt copper wire ol the size of the hole required: and after piling on 
enough, and completing the pattern of colour the wire contracted in 
cooling and could be withdrawn. The little point where the thread of 
glass broke olF tan lie seen at each end of the beads/ 

Ikck descriliev four principal undent methods of making glass heads, 
moH. ii not all, ot which were used in Egypt, These art as follows; 

t- Wirc-Hratmd Beads. ‘A thin nick of glass heated until it had 
much the consistency of toffee was wound round a wire During the 
process the glass was pulled, out into a thread, and there is frequently a 
projection on die bead showing where this thread was broken off. 
When, however, as often happens, the bead has been reheated for subse¬ 
quent decoration, this projection generally disappears.' This method 
ts the tame as tluii described hv Petrie. 

Cane Beads. To make these the glass was made into a rod ur 
tube which was called a cane. These canes were sometimes mode of one 
glass only; at other times they were made ot different coloured glasses 
arranged in a pattern/ 

’ To make a bead, a cane, usually tububr, was selected of approxi¬ 
mately die same diameter as the bead required. A piece the length of 
the bad was cut off this cane, in some cases this was used a; a bead 
without any further work on it In other cases it was finish H by either 
grinding or reheating.' 

' The method of making tubular tano is of some interest . . umll 
glass tubes hare been found , in the glass factory at Tel d Amina 
L - whic h - , . dates from the XVIilth dynasty. By examining frag- 

! J['*J- F ' P*uie. dm srJ. Cmfu o} Atiricnt Egyp: t pp, uj, 135. 

^ ' lj. t- Reck, CU:,(f.(jttQr. j pi fiontndiia'e V BejJ, Jn j PrnJntf. pp. 
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mcrns of these 1 have been able to itjlc the method of their manuliac- 
tuffc .4 strip of gbi* of considerable ihirkncs*. and wide enough to 
fold round a wife; was* whiht in a phstk condition, folded round and 
the edges fused together so M to make a tube. . . . The^r were *omr- 
times reheated and pulled out into small tubular cane*, inch at those 
found at Tel el Arnatru. * . * Pieces broken from these make long 
cylindrical beads, and a necklace entirely consisting of such beads 
sbnply broken off canra Iras been found in a New Kingdom grave at 
Abydo^ 1 Petrie attributes cane beads to the Coptic perknh 
3. Folded Reads* " When, however, the folded cane is not pulled out 
into a small culse* but l>eads are cur from it and ground to shape they 
are called Folded beadi . 9 1 Folded beads were made in several other 
ways. One method was to prepare a slab of glass with a length nearly 
equal to the circumference of the required bead, and with a width 
approximately the length of the bead. Thu was folded round a rod 
and the two ends pressed together and fused A slightly different way 
of making them was to prepare a strip of a similar form, and whilst if 
was plastic to press a rod through the centre of U perpendicularly to 
the face and then bend the two ends of the strip up so as to join 
together, enclosing the rod between them.* 

4_ Dwbte Strip Btedi. * In this method two atrip* ol glass were 
taken and placed cpn top of each other with a md between them. They 
were then pressed together and cut off it the correct length to form 
the diameter of the bead width was finished by rounding it to shape 
by pressure whilst the glass was still plastic, 1, 

Bede describe! aim moulded gkua bead% aitd Ltfowitglass beads(which 
latter, however, were not made before the Roman period), and alio 
various methods of decorating gteu beads. 
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BUILDING MATERIALS 

The nature of the building materials deployed in my country 
depend* Upon many (aaon* the principal of which arc the climate* 
the degree of civilization of the people and the kind of materials 
available. 

Diodorus (firstcentury ajol\ states 1 that ‘They *ay the Egyptians in 
ancient times * *, made their houses of reeds, of which there arc somt 
marks amongst the shepherds at this day; who care for no other houses, 
htn ituch like, which they say serves dtrir turn weU enough' In Egypt, 
therefore, one may look back in imagination to a period when primitive 
shelters of dried reeds' were erected a protection £rc*m the sun and 
wind,, and one can imagine also the nexr stage of development when 
the reeds were pLutctad with clay in order to keep out the heat and 
cold more ciTcctmlly, In two localities the remains al what probably 
were structures of this nature of picdynaitk da it (in one cue reeds 
plastered with eby ’ and In the other case twigs plastered with cby*) 
have been found. 

At a bter period the need of something more substantial than day- 
pbstcred reeds or twigs manifestly was felt. The available suitable 
materials with which u> make a more solid habitation were day and 
stoite, and, as suggested, day praliahly had already been used to furtiiy 
the original retd ihdicns and, tf so. its properties would have been 
familiar, whereas the knowledge and fools necessary for quarrying and 
dressing stone m quantity did not turn, and, therefore- chy* the known 
and more cosily worked material* wo* chosen and was made into brick*, 
which were dried Id the sun- The use of stone followed later when 
civilization had advanced sutTiaeotly to provide metal (copper) tools 

Brick and stone will now be considered, a* also the auxiliary materials 
required for building, namely; mortar, plaster and wood, 

* 4 f 

1 At lit present day rempoewry shelter* of maire tu!ki arc common in the 
Jiddi, maize, however, being ijupdcru uuponjucjii inio EgvpL 

B Q. Eninton jnd G, Ci^Tbomp™, FAe Sudan** Cirthi^mn, pp. la-3 

* Gintuag. \f*h4ftt4 pn4 KA*U&f r pp. 6 - 7 . 
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BtUUNKG MATmUta 
Brick. 




Brick making i* one of the oldest of the am and was known to 
must of the nations of antiquity, hut in few places lists it been practised 
mure dun in Egypt, where sun-dried bricks still ate, os they always 
have l*en, the characteristic building material of the country, and in 
the village* and imullrr towns of Egypt the houses today are built of 
bricks similar to ihosc ikit were used about 6,ooo years ago. 

The oldest bricks dm have born iiiund in Egypt are of pre-dyn j^Lit 
date, examples being at Nuqada in Upper Egypt.' and those lining 
two royal tomb* at Abydos, 1 also in Upper Egypt. In tombs of First 
and Second Dynasty date at both Saqqara ami Abydns bricks are very 
common and at Abydes, too, there is a mined brick fori of the Second 
Dynasty the walls of which am still about 35 leci high. 1 

The bricks are made of Nile alluvium, or Nile mud a* it is lemtcd, 
os' which all tire cultivated land of Egypt consists and which is essen¬ 
tially a mixture of day and sand, containing small amounts of 
impurities. The relative proportions of the two p ri nci pal ingredients 
vary in different localities, and it is on the day that the plastic arid 
cohesive properties of the mud depend. When the percentage uf day 
:v high, the mud it sufficiently tenacious to cohere without any 
extraneous binding material, though if the mixture is too rich in clay 
it is not satisfactory and bricks node from it nor only dry slowly, 
but during drying, shrink, crack and lose their shape. In order to 
prevent this, such alluvium is mixed with sand, chopped straw or 
other material. Chopped straw also Is sometimes added as a hinder 
when the proportion of day is low. The Egyptian practice of using 
straw in making bricks is mentioned in the Bible.* Chopped straw, 
however, and also animal (donkey) dung, which latter is employed; 
occasionally, not only act a* mechanical binders, but also increase both 
the strength and plasticity of the day, especially if well mixed with it 
and allowed to remain some time before use. 1 Mdlor stoics* that 1 Clays 
which have been sodden with ground waters rich in organic matter 
arc usually highly plastic,’ and that humic acid, peat and other organic 
materials arc added to day to increase plasticity. 

1 W. M. F. Petrie ami f iL QuSkII, jV<i?u4s *W p. jj. 

* w - M* F - *»»«* A Hut"? «# Egypt. 1 (1503), pp. 4-*. 

' W. M. F Petrie, ,VxmI Life m .itu-irmt Egypt, p. ijr, * Exodtu, v : 7 — 18 . 

* E. G. Achesrcn, /ournji/ Stxwty pj Cfierrtitjl tnjsuity, mi (mtol 0/046: 
A. H. DnUmmd, op. or, xucvni (1919), p. m R 

* J. W. MrUrir. Jne/gtmitmJ Tktormra} Cktmiaty, Vi, p 490. 
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The modem sun-dried bricks are made in wooden moulds md these 
moulds, .a also the proccia in use, are practically identical with tho&e 
"employed anciently, as is shown hy a mould of Twelfth Dynasty date 
fount! at Kahun 1 ; by rninijtmc moulds tor funerary purposes, which 
also have been discovered.* and hy a tomb-pamting of the Eighteenth 
Dynasty an the Theban necropolis. 1 * - 4 

Since day is plentiful am! widely distributed in Egypt, and rinee son 
dried bricks do Hoc require highly skilled labour cither fur nuking 
or using, the houses constructed with them are cheap; also they arc 
warm in winter and cool in summer and* although thev would nor 
stand the wet climate of Europe, they arc vei y suitable for Egypt , where 
fain, except in the extreme north, is rate. 

Old Egyptian bricks differ ronyttoiHy in sift, some being much 
the tune dimensions as modern bricks, while other* are vet) Large* 
fiir example, two in the Cairn Museum each measure approximately 
38 X ar X 12 inches. 

With the ad vent of stones both tombs and temples, which previously 
had been built of sun-dried brick. began to be constructed of the newer 
material, but the houses, not only those of the poorer classes but ulsu 
tiiose of die nobles and even the palaces of the Pharaohs, srilJ con¬ 
tinued to lie made of brick, and it is for this reason riuit the houses 
and palaces have perished, while the tombs and temples remain, sun- 
dried brick being a much less enduring material than stone and also 
one that lends itself more readily than large blocks of stonr io the 
building requirements of the modern ttdiabitants. 

Burnt bricks, although used in Mesopotamia' and at Mohenjndaro 
In India' ai a very early date* were not employed generally in Egypt, 
so fir ai u known, before the rime of the Roman occupation of the 

1 W. ML Fr Feme* JCsAba, Gurobind Havora, p, 26; Pi. fX. 

’Carnarvon and Carter, Fits Yc*rf Explonkon: j.- Th*bci w f». 11; Ft XXII: 
Cartel aii*i Newberry,. TA* Tomb of TA&vtmAtii IV pp. 3-4- J. E QmIkU, 
T 4 f Tomb sif Vj*u ifpi^ TAmv f p. Gi* 

* F £. Newberry, TAr uu *} p. lh PI. XXI. 

* N. dt G- D*vi&* Faimingi frnn 1 ihf Tomb of Rthh-mi** u Tkcbti v Fta 
XVI, XVII. 

1 1_ W. tCiuj^ A Hiitoiy of Sumsr «uf A^ad. pp. 3* at, u, 91; L Deb- 
pwte. Muopotamu, pp. 17^, J77; C I_ Woolley, tk= Enauutfm uj U*\ Tk 
Antique rtf : fan rwj/ + ¥|i (1957k P 7 * 7 - 

4 $:r J. Martha! I, MoA+nfR-dam dad jftf Indus Ciriiimi 0 i, p 15: E. \ H. 
Mir Lay Y in Id) AtoArrtjjf*d*r*3 and the InJu < Cit'ihmioa. :« soft, i'£) Further 
EfcavAUpna 5( Muhcn^o-diim, in Tht Journal of the- Royvtl 5 &cr*ty of Am, tmi! 
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country, Petrie, however, mentions 1 ?cwdl most unmuitl cvrrurrtnre* 
of burnt bricks for tombs and part of the Inundations of a building 
at Ncbcshch and Detenneh* of the Nineteenth and Twentieth 
Dynastic*, though he says that Egyptian bricki ' were very rarely fired 
until the Rom ill age.'* 


Stone 


Egypt u the home of Slone working and possesses both the oldest 
and largest stmve buildings in the world. This activity in stone on a 
Urge scale and at so early a period was due partly to the liei of the 
country being very rich in stone and partly in the further &a ihar 
copper roots tor working it were avail able, The earliest examples of 
the use of stone for building purposes that can be dated accurately 
arc of the First Dynasty, namely, the lining md roofing- with roughly 
cut slabs of limestone of 4 number of small chamber* in a tomb of 
that date at Saqqara 1 , die limestone portctilll* 'which shows a very 
high simulant of the tmmm a trafimansihjp' m the First Dynasty tomb 
of Hem at a at Saqcjnra 1 ; and a pavement ut roughly dressed granite 
slab* in the tomb of Den (Udtmu) m Abydos/ Also. 1 A great deal of 
worked limestone in I urge slabs p found in the large First Dynasty 
mastaha of Senar at Tarkhan (about 45 miles south of Cairo) p # and 
1 big limestone slabs carefully cut and well dressed 1 were mod in 3 
First Dynasty cemetery at Hclwan, 1 
Less exactly daicd s but certainly of the archaic period* are the Mud 
blocks of undressed, or only roughly dressed, sandstone employed lor 
walls, pavements, facing work and a tomb chamber at Hienk on polls 
near Edfu b Upper Egypt* and the limestone lining and flooring of 
a pro tody na^sic tomb near Gan, also in Upper Egypt* 

Of the Second Dynasty there are two inscribed limestone lintds 
Gout tomb' it Suppra* 4 ; 3 limestone room m the tomb of 


1 W, Mw F. Pitisc, \ T r 6 mArh &nd LV/f*flcA, pp |Ji, 

- W M F Petri d p Egypfktt Arrkhtctutr^ p. %_ 

1 l E. OwbrlL Bimmernrst Saaqaru fimr-iil no. e 

* W. B* Emere. TAr Tomb p 4 . 

A V.V M F Ferric, Tht ftnvj Tamh, u h tm. <3-10: PL LA 

A* Wafavrijghr, in TW^Joit / ajtJ iff 
Waiawiiuhf and A, R Gardiner, p |t 

- Zaki Y. £jid. Jnwxk; du Sfrr*ct da Anuquitff de tBgypU. *u (1045), P 408. 

I L E* Quibdl ind F. W, n, m. 5-7, rj, 51, 

* C, Prunron. tj.fw iSsdltfri L prj. tx,.? 

II !■ E Quibeilp nJ. |-. io. 
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W 1 * 11 Fp W, M F. Petrie, G. A, 
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Khasekhcmui at A hydra* 1 an inscribed red gnmiir dim jamb* and 
fragments ot a similar red gran lie door jamb or title/ frnm a temple 
o i the wme Pharaoh at HicraJ&onpdis* 

Of lHc Second or Third Dynasty .if* ihc rough limestone sbhs used 
lur routing and fur portcullises m several tombs at Saqtpca/ 

In die Third Dynasty the increased uvr Erf stone for building is very 
marked, especially in Lower Egypt, where it culminates in thr sen 
fine building* discovered j tew years ago ji iLqqarn. Examples of 
stone wort of this dynasty that may he mem toned arc* in U pper Egypt, 
a limestone mom in the tomb of Nctcr-Khci (Zracr) at Bdc Khalbf* 
not br from Abydos/ the stone uf which is stated w be 1 carefully 
drtised/ and the limestone of rhe tomb of Hen-Nekht {$a -NekhtJ 1 and 
of three other tombs 1 also at Beit Khalbl In Lower Egypt are the 
Luge blocks of granite in the unfinished pyramid at Zawyet d Aryan! 
between Gisa and Almoin the limestone of the pyramid of Zoser (the 
step pyramid)atSaqqara and m tcmcnos wall; the adjoining limestone 
colonnade and temples; the granite chamber in the step pyramid 
Lind the granite chamber til the neighbouring great tomb/ all cf which 
dale from the early pan of ihe dynasty. 

An inscription on the Palermo stwtr italcs riiat a temple of sUme 
was erected h\ m unknown king of iht Second Dynasty but the 
remains of this have nor been found/ 

From the examples given, it liccomcs almost certain that the use 
of stone for hultdlhg ptirpcFses originated jn U\v t.t Egypt in connexion 
with the aeon polls id Memphis 1 4t Sftqfpira, whem undoubtedly it 
wji perfected, and since There were associations as early as the First 
Dynasty between Memphis and Abytk* and in the Third Dynasty 
between Memphis and Beit Khallaf rhe stout working in the south 
seems to have been merely a reflection of dial from the north. 

3 \V S St 1% Ptll^ tfA CEf„ ik 13; PL LVflL 

: | E QujbdJ 2 nd W. M. K Feme, HitTjs\Q*pnfu t i, p £j; PJ 11 TJlii 11 in the 
Caim Mtmum and h <ciuie-^raiiteiJ rftt granite arufc granite a» uiud 

the fin den 

- V, J jtitlfix, But! Sift, Mmseum <?f Aft, ft*u Egyptwn Frprd. * 93 $- 

WJ- Fist- fl 4 p. 44- 

* f. fL Quifedf. op, at., pp. i 4 3* so, 15* 17, 4 1 1 * 41- 

1 I Canting, JfitAJrfKr *itJ Hit K&dlAf* pp 3 - 15 ; Pi' VI k VJI. XV| 1 , 

* hi) V. M, Ftrtls r | r F_ Quibcll and foP. Lauer. Tie Si€p Fvmmid (2 Yofa.g (£) 
I P Laurr tar PyrroiUr 4 degrts (j vplfc). 

T J, 1 1 BrtiKrtJ, WflcVw* Retvrdi oj i, * 34 - 

*Thc 11 amir MemnSih wji not given to rhe tiny until rhe Sixth Dynaily 
(H. R. Ha!J, tft &nfvlflAmr Hutary* i s p. ^73), 
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The principal kind* of itonc employed Ibr building id ancient Egypt 
were limestone, landitune arid. to 4 much less extent, granite with 
the occasional use of alabaster, basalt and quartzite, j!I of which may 
now be considered* 


Limestone* 

Limestone consists essentially of eakuim mbonaW (carbonate of 
lime), but contains varying, though usually small. proportions of other 
ingredients, nidi as sdka p day, oxide ui iron and magnesium carbonate 
nid it differs considerably in quality and kmforss, Is ornin cxtotindy 
in Egypt, she liilliltordcringihc Nile V.ilty from Cairo to a little beyuitd 
Lma, a distance of about 00 miles, bring formed of this material and 
it occurs also sporadically from Esna to within a short distance of 
Aswan, for example on she wot bank of the river at Fara* near Sfl&ihi 
and on the List bank at Rangaffia near Korn Omboj it is found a iso in 
other localities, a& at Mex neat Alexandria and in the neighbourhood 
of Sues, 

Examples of the early use of limestone as a building material have 
been given already, aiid it ^.inrinucd oj \k employed ibr tumlis .nvJ 
temples until about the mid tile of the Eighteenth Dynasty, when, 
though still occasionally used, as in the teinplex of Sets I* and Ramestea 
It 1 * * 4 at Abydos, both of the Nineteenth Dynasty, tt largely gave place 
to sandstone- In addition to the use of limestone as a building material, 
a very large number uf tombs of all periods were cut out of the living 
limevTijije rode. 

Although limestone wat quarried generally in lire immediate vicinity 
of where it was required, the better qualities were obtained from special 
localities, and such quarries often are referred to in die ancient records* 
for example* those at Turn (Troja)/ Ma'nra. 1 Ayan (Tura-Ma sara)* 
and CJtbdein/ which may lie teen to-day With the ancient mscriptkjm 
on the wall^. 

1 Sw p, 

1 Mrai erf the walls jfe of Itroencuie, also ihr pavement and portions of die 

pilUn in tta dtUarnce ctnim. bin iwa <rf dit wall*, tnoit of the plJan nnd Thr 
AFC *£ VAlliIuOtXL 

4 inductor, granite ami nJahaircr were all employed, xht tmdt&mt fur pOlin, 
live ftmnte fw doftf-frains* ami theabifcuErr foe the unctuaiy. 

* I H. R:t=*ned. jintient Recardt */ Egypt* v (Index). pp, lor, 154 , 

M, H Brtatfek rtf,, y (index), pp. ^7* 1^4. 

I j, H. Breasted. esp. rii-, t, pp_ 71 * 

I I If, Brciited, op, rtf., t, pp.jij, 154, 
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Ai Tina the inscriptions date I t am the Twelfth Dynasty the 
Thirtieth Dynasty,^ ■*- *► *' J but there are reference* on the monuments 
to the Turn quarries as early as die Fourth Dynasty and the stone wan 
employed extensively at Sahara from, the Third Dynasty and at Gin 
ftnm tile Fourth Dynasty, In dir i/airo Miuetim there it j letter on 
papyrus (No. 43623) of the Sbctfa Dynasty written by -in officer in 
charge cjf vermin Tu/a quarmueti. The quarries are pitill being worked 
on a large scata 

Ac Ma'sari the inscriptions. range trum the Eighteenth Dynasty «o 
the Ptolemaic period.’ 4 > 1 J The qnames arc still productive* It 
E12s been (bund recently, when they were explored systematically and 
(he old debris removed, that the ancient quarries act very much more 
extend vet ban nr witdimighi. Several previously unknown mieriptiuiu 
have Iteen discovered* 

At Gebclcin die insenpdom are trmn the Nineteenth Dynasty to the 
Rom in:] period/ 4 The quarries are not now woAedi 

O ther limestone quarries in which there are ancient inscriptions also 
are known, thu* at lil Rmhch there are quarries in one of which lj a 
cartouche of the Thiitieth DynasTy 1 *; in a quarry at FJ Amaraa there 
is a cartouche of the Eighteenth Dynasty 11 ; on the weir ,i! the Nile 
opposite Luxor there are small quarries in which until comparatively 
recently, when they were destroyed, were three inscrip riuot, one of 
the TwentY'Sixth Dynasty and two of Roman date ss ; at Abydos chert 
arc two ancient quarries, one tn the south and the other to the norths 
west, in the former of which it is veiled there are cartouche* and 111 
the laucr, cut at one of the entrances, is a sacred eye; near the ancient 

* I H fircxfCcdt op nt f i, 739; rr, 795, 

* W. M. F. Pcliic, A Hista/f of Ejyft, t (1933), p. i$z r 11 f EM4) r |c 3$; in 
U 9 ^% FP- 375, 3*5. 

1 $. Budl* TiipitU found in ikt r puxzmr? 5 / Tumi ■ffma3/urur^,. m Tkt Pynsmtdi 
af 6WA, R Vyie, m p pp- gj-ibj- 

* G. DjrtsFj 1 , lM»T^nviU </r/ oimlrer iic Ton mb <f HidUfmK m A amirs du 
Smttc. si (iyi iX pp. 257^, 

_■ W. Spitlbn^ jDrc J-molijchm in^hriften dff Sitin&rtit&e ws TVa w^d 
Afff ijrj + tn ^ffnjd^jr dir Srrotrc, vj 119^), pp £19—33* 

* J. H. ft retire!, sp. *i: u* a**, 

T W, M. F r Petrie, op. rf* . in. p. ^T 1 ]- 

I f H* Breasted, u/t ut, 209; iw, 637. 

* (t. Dltoij, Let tafntrri df fttMatt Cl it ix-r m itf traram, 

x(|B^ pp. tjj-& 

k * G r W. Fraser. 01 El ErrfArk ¥ PL K NewbcrTfp ll, p- 564 

11 W M. F. Pcrtn^ FW/ ^rthtftrrf, p 4. 

II W M- F. letnc, j*. 15. 
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Ptolemais there -ire quairie? of finegrained limestone in which ate 
in*.riplions dating from the end of the Thmirth Dynasty to thr early 
pari til the Roman imperial epoch 1 ; ji Gan (Antacopolis) there are 
extensive quarries, some of which have a brick causeway leading tu 
them, die brick.! of which arc stanqsed with die cartouche 1 ol 
rVmcrmphti if (highteenth Dynasty). In one of the quarries there i> 

a crude painting of the Romanized local deity Anta im . . and 
at Beni Hasan ancient quarries extend tor at least three miles along 
the cliffs/ 

As an example of stone having been quarried on the spot where 
it was required, that lor the Giza pyramids may be mentioned. The 
stone ot which the greater part of these pyramids is built is very 
characteristic, being Highly loisililcrnus and containing innumerable 
n urn mull tcs. and is identical with that of the plateau on which the 
pyramids stand and several of ihc large depressions near-by arc the 
quarries from which this stone was obtained, although bring now 
partly buried in sand they arc not easily recognizable, the hollow in 
which die sphinx is, for example, being one of the quarries. It should 
be mentioned that many years ago (in 1883) Petrie denied this and 
stated,' ' Rut no quarrying* exist on die western side ui the 
adequate to yield the bulk ui either of die greater Pyramids; and die 
limestone of die western lulls is diHcrcnl in its character to that of 
the Pyramid masonry, which resemhlcs the qualities usually quarried 
on the eastern shore. It seems, therefore, that the whole of the stones 
were quarried in the cliffs of Turn and Mann and brought across to 
the selected site.' As Petrie wrote before any of the quarries had t*en 
uncovered it is not strange that they should love been overlooked, hut 
It is singular that no mention is made of the very large amount of 
stone that was removed anciently in levelling the foundation plateau 
and in cutting hack the rock on the north and west sides of the pyramid 
of Chephren, which stone almost certainly was used in the con5miction 
of the pyramid and would have formed a not inconsiderable proportion 
fit the whole quantity employed. Of the Mycennus quarry Renner 
vays* ’... the quarry southeast of the Third Pyramid, ivhkh k nearly 

' | ,!r Morgan, L\ llaunant « l - ,. LeL'rarn, Vjjfr ,ur trt .airtfrr; anfianri Jr 
i'lmfrnmt, in <Wni Jr fa mh. franiwr** Caitr, nil (i8aa\ 

* W, M, F. I'clrrr, rlmtvfvitr, fp . i 5j 16. 

* Suuitn Clatkr ami K. Figdlvch. Ameirm E^fttan Mtwnry, p, 15. 

1 w, M, F. Prtrk, Thr tymmidi juJ T&Mpttt vf Ci-rh* p. 

4 G. A. Hcutnrj, WymruKf, p, 69, 
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ot sufficient size to have supplied the whole ' ih-it is ' the core of the 
pyramid, die founds Lion platform. of the temples and (he jnstsivt tore 
walls, which were all of this stone’ (i.e. the local mimmulittc 
limestone). 

The casing ‘.tones of die two larger pyramids, those of Cheops and 
Chephren, and the citing stone of the upper portion of the third 
pyramid, that or Myccrinus, although limestone, was of j d.ffrn-pt 
ind much hner gramed quality than the rest of the sione and free from 
fossils, as mis be seen from lie lew blocks that remain, and, is this 
ttone does not occur in the immediate neighbourhood, ii nuist have 
been brought from e hr where and almost certainly from the Tun 
quarries on ibe oppewite side of ihc river, ami the stare merits of 
Herodotus, 1 Diodorus, 1 Strabo* ami Pliny* that the stone for the con¬ 
struction of the pyramids was brought across the river from quarries in 
dtt Arabian hills is true only of that lor the casing. At that time, 
however, the casing o! die first and wcond pyramids was in tad and 
ill that could liive been seen wu ihr Tufa stone on the outside and 
there would have been no indication that the none underneath was 
different. The -.tcp pyramid t>f Saqqara, too, is built of stone quarried 
on ihr spot and h ji enrj with a better quality of stone, probably also 
from Tun. 

I*he Old Kingdom tombs and temples, Jbr which limestone was 
employed, were situated mostly in the neighbourhood of the capital, 
Memphis, where limestone of good quality, suitable for building, 
carving and painting upon, was plentiful, whereas when building on 
a large scale shifted south in die Eighteenth and following Dynasties, 
immense quantities nt stone were required, at first in the vicinity of 
Thehea, which had succeeded Memphis as the capital, and bter at 
places still larthcr south. 

Allhough limestone occurs abundantly near Thebes, it is mealy pf 
poor quality aud ill adapted for building purposes. To this there arc 
two exceptions, already mentioned, namely, a little north of E-Jwat d 
Dehtwn, near the V .illey «rt the Tombs f>l the King*, on the wssr of 
the Nile opposite Lukcit and at (icbclcin, almost midway between 
Ltrxiii- and Earn, in both of which places there is a comparatively small 
iincunr of better quality scone that was worked anciently. 

Jn consequence, therefore, of the great staicity of good quality 
limestone near 1 iiebes, when building stone was required in Luge 
quantities, the choice wa* between transporting limestone from a 

‘ m ^ ** 4 - *■*! > ‘mil t,54. ‘urn: 17. 
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disuncc cif employ mg 4 submit uk'- Vv'httlmi the first of the aiieriuuvei 
wav ever adopted it utKrrtiin, init the fine grained lunettonc ot the 
walls of the mortuary temple of Mentuhotcp at Drir el Babari and 
that of the temple of Amctmphu 1 at K-iriiak appear* too good a 
quality to be local. At Abydtw, too. thr lime stone user! in the temple* 
of Sett 1 and kimesscs It respectively, which is of a particularly good 
qualify, may not be local, although there are iwo ancient quarries o t 
frith good iiofte in the tieighbourhood. 


Sandftonc 1 

Sandstone consi^u csicotially ot quartz ^ind derived from the du 
miegrdtuMi of older locks, qrtqcnitd together by very (null proportions 
of tUv h calcium carbon ate* oxide of iron ur sfitca. 

As already mentioned. the lulls hardening the Nile valley tram Cairo 
to near Esna are of limestone„ but beyond Esna this lima tone is 
replaced by sandstone, which in tom forms the hills on both sides of 
the river until near Aswan and again beyond Aswan from Kahhiha to 
Wadi Halta 1 The moil northerly rxcurrence of sandstone is near 
Sahaia, between Estia and Mahamid. Sandstone also occurs n Asuan. : 

Although not employed generally tmul about ihe middle of the 
Eighteenth Dy natty, und*tone was not an entirely new and untried 
nuicrial, as dread) it had been used on a traall *eak m die fomt of 
natural blocks of undressed or only roughly dressed material at Hiera- 
knnpoliA as early as the archaic period* and it was employed alto in ihe 
Eleventh Dynasty for the foundation^ pavements* pillars, architrave** 
rcKjt dabs and die walls in the hypostykr hall in the mommy 1 temple 
of Mciuuhoicp at Ddr el liiharL* The tise ot sandstone on a large 
^ca!e l however, began about the middle of the Eighteenth Dynasty and 
practically all the existing temples in Upper Egypt arc of tin?* material, 
for example* the Ibllowing-named (the earliest of which dates from (he 
Eighteenth Dynasty and the late*i from the Homan period), Luxor, 1 

[ See p, 477. 

3 From Aiw-Lti mKjIibshx I diilmccol ihour 40 mtScr, the Kills art of granite 
md othzs ignranu jock 

4 {. hi 11 + TAf rfetf jfrmH Catentet 0/ the N 3 t § pp- 65-6 

* Sec p. 64. 

1 SuTrtcrc Clidtr, in Dm cl BdAMtt* u f E, Nivillc, pp, 13-4. 

* ha intension in the turKiionc quarry oc Grbeicm itatci chit in the reign of 
NcHtbctubcicd (Smendoj of the Twrfiiywu Dynasty ^onc from rbs quarry was 
cm ployed to repair 4 will round Use Luxor temple (J. H. Breasted; op. at , iv, 637X 
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Kjmat QuinaJ the Kamcsscmn/ Medina Habit, Ddr el Medina, 
Dfiwfcu, F sna . Ldiu, Kr.*m Qrnlxi, PhiLsc, tiinse in Nubia (i.c. between 
Aswan and Wadi I !alfi)amJ thfue in ihf oatet of the western desert, 

J be exceptions i«i the general use ol sandstone are tlie mortuary 
temple <tf Hatshepsot at Petr cl liahari i Eighteenth Ibraiiy) and llie 
temples of Seri ! and Harnesses II reflectively at Abydo* (Nineteenth 
Dynasty), rhe fim being almost entirely of limestone 4 and the other 
two containing much limestone The Cenotaph of Srti 1 (die Oaneion) 
at Abydo* is built largely of sandstone with m outer casing of lime¬ 
stone and granite pillars and architraves * 

In addi tatti, however, to the exceptions just mentioned, other temples 
in L pper Egypt, of which now only a lew remain', exist, were huilr in 
part of limestone. as for instance the mortuary temple nf Amenophii I 5 
(early Eighteenth Dynasty) on the wtn of thr Mir opposite Luxor; 
the temple of die same pharaoh at Karnah; the temple of Tuthmojis 
HI (middle Eighteonh Dynasty) situated to the north-east of the 
Rain esse urn ; the temple of Amertnphis D* (middle Eighteenth Dynasty) 
between that of 1 uthmusis III and the Kamesseum; the temple of 
l uihrrHrtis IV” (latter parr of Eighteenth Dynasty) to the south-east 
°f rhc Bamesseum and the temple nf McneptaV (Nineteenth Dynastv) 
almost midway between the iUfflisseuni md Medina Hahu. 

The principal ancient sand stone quarries were at Slab, which is 
situated on the Nil- about tony mites ftnith of Aswan between Edfu 
and Kom Ombo. Tlie quarries, which arc very extensive, bear inscrip¬ 
tions dating from :he Eighteenth Dynastv down to Greek and Roman 
timer*' ft seems probable that the earliest inscriptions, namely 


bmewHK w» ustdlaf (be bottom cottna of several w*U, and (n > few other 
j 4 ^ 1 ' » T*?®"? lunotane quarry of Gebetrin itutei that in the reim 

« Sen I stone from the quarry employed in Setn mernurr temple at Quin* 
U* H tratrttf. op, oi,, nu **>). 

1 Limestone wjj emjJtiywl for the cdumni in a uJe hall and for pair of the 
pavnnem. 

'A number nf srchilrarcf in the norrli colonnade of (hr middle ter ms are of 
utuhMter, which 1. tfw prevent in die founditir.ni of The two lower colonnade* 
lit 3he unuh-wriT vuppevdag wall, 

* E Navifle, EscavUmu at Abjtlos, /tvmvl of Eg?gum .-trrkirotogy | flotaL 

pp -^55 FranUiW! - Tkf <*“*¥* ot ** 1 ** w > £ i 

* S**" 1 **™: wm >to tuipluyrd, but proMilf only tor later sddirioiM. 

A sHTicnmr m utuhiont ir.ii atw ™n!frvetj 

I FrafcjJjh hfgdy tlftfllTiW 

* pp. 
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thotf nf the Eighteenth Dyaawy, represent the date when the quarry 
was Grtt exploited, since the sandstone of the Eleventh Dynasty temple 
at Deir el Baharifthe principal example of the earlier use of sandstone), 
judging imm its colour and texture* was not from these quarries Eta 
place of origin* however, u unknown, though suggestion* have been 
imde Thar it was from As win** but though Buwtfffm c oteufi at Aswan* 1 
I hiive not been able to fmd there the particular quality used in the 
Mentuhcitcp temple. 

Other ! Lit irnf vnubume q Lurries arc at Sirag* nhmit twenty miles 
south of Edfis and je Qinas* in Nubia, about twenty-five miles south 
of Aswan* which latter as shown by inscription* in the quarry, was 
worked from about the Thirtioh E>ynasty until Roman timrv chiefly 
for the stone used in the comtruciKm of the temples at Qntas and the 
templev of Phtbc. 1 

At EJ Rub much of the sandstone employed for tile temple* was 
quarried in tbf neighbouring hills and h of very pour quality, but that 
used in the temple of Tuthmosb III is better and was possibly obtained 
fmm elsewhere** 

The stone for the tempters of Nubia was quarried in the immediate 
vieinilv of where it wai required, and there are small ancient quarries 
at Dated/ Tafa 1 ind Bek el Will* 

Granite" 

Granite U the name of a large ctes of crystal line rocks of igneous 
origin, that are not homogeneous m structure like limestone and land- 
stone, but arc complied of -J numkr of different minerals, chiefly 
quart a, felspar and hintite mica, but also sometimes hornblende and 
occaslnn.ilIv augite, the abundance of The quart?- constituting oftc of die 
characteristic features of granite. The principal individual minerals 
readily teing vbihk tsi the naked eye, the ruck has a granular structure* 
from which its name it derived. 

Granite was employed for building from the early dynastic period 
fmw L mJs + general!*/ it* a lining material tor chambers and passages and 

1 Samm Clnike, op. tt r. h p, tj. 

= I. Ball, Thr Fmivr Aj wm Cataract i?/ tht h T th r py, 65-6, 

W. |- 1 1 nine, Etpkn r jVoffi to th? Grt *f Map o[ Egypt, p. 47. 

* J T hiifi'kttjnJu Tfuvrfi 1 n Nnkm* pp. 115-1 IS. 

1 A. L P Wcigril, op. ni^ jip. 496-7. 

* Sotiicti OaduL Et r.rJ it/ Tttnplti an fattrxil of Egyptian ArrhaMog^ 
vui (i 9 »k PP- * 4 p ^ 

r A< F ? WrigiiL op or., p. 491 . 1 \ r F. r IF, VVeigall, op rir, p. joi, 

* A. £ F, WeijjilL op, ei/n. p. 510. Sec p- 469. 
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for door-framei- Example* flt bs early use liave been met)lionet! 
already/ but to ilieie may I* settled in emplicmcnt in the intent ir cj 
the three large pyramids at Gita; for facing pan tr least ot' ihe fowen 
course of the pyramid of Chephrcn 1 ; lor facing the greater pan (abotil 
two-thirds) of the pyramid of Mycerinus, where j considerable portion 
is Still in position. in the interior of the pyramid temples of’ both 
Ctephren and Myeemui and for the construction of the tmalJ temple 
near the sphinx (valley temple ol‘ Chephren), all ot* which are of Fourth 
Dynasty date, E sample* ui its. later use arc certain door-finmes in 
many of the temples of Upper Egypt 

The use nf granite in the pyramid of Chephren is referred to bv 
Herodotus* who says 1 ihe lowest layer of it uof variegated Elhiof i.in 
stone** and the granite lacing oi the pyramid of Mycetinus is men¬ 
tioned Uv several of ihe da ideal writer*. thus Herodotus states that 
*as lar as die hah of its heiglu it is of Ethiopian stone*'; Diodorus 
says, ‘ The walls fnr fifteen stories high were of black marble like that 
of Thebes, the rest was of the same stone with the other pyramids ‘ J ; 
Strabo writes rhat, * (torn the foundation ne-irJv as tar a> the middle, 
it is built oi black stone which is brought from ,i great distance; 
for it comes from the moon tains of Ethiopia, and being hard and 
difficult to be worked, the labour is attended with great expense' ’ 
and Pliny states that ' it is built of Ethiopian stone ‘ 

In most instances the granite used auaendy tor all purposes was 
the coarse-grained red variety from Aswan, but grey granite (generally 
very' dark grey, also Imm Aswan) was employed ai well, though onh 
to a comparatively small extent, Thus, in the Fits* Dynasty tomb 
already mentioned, there Egret granite mixed with the res!*; hut the 
Second Dynasty temple door jamb from Hicrakonpotis stated In the 
finder n> be grey granite is coarse-grained red granite, judging from the 
fragments of dark grey granite rh,n lie about die ruins of the pyramid 
temple of Chephren this stone was employed in iu construction and 
a few blocks of dark granite arc present in Chephren’s valley temple; 
among the red granite of the pyramid nf Mycennus, both outside and 

1 HP- *4-S- 

1 H V V ie 1 rAc Pyrvmidi of (!tseJt, ii. p 115) vaj-i * The two bwrr nerr, shmif 
tcvrii J,r tight feel III height, Itave focingl of Cranifr ij Hrfo^Lt’Li. l W i milt 
u^'fjbp 1 .!, Wi M. F. Petrie (The FymmOf ijxuj irjftjhfa? <?/ CfzeJk, jj< 96) rtilfi 
' l have «cn Imi ubc tour*; Vytc icpurti fimfing iw.i erntneu' \ *\m h*ve bc^ 
jhlf: ic-p find only me oaurv. 

4 fo*3+ fo,s 

W, M. F. Petri?, The Royat Tat7rt*/ M 11 „ p, 10. 
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inside* there is an occasional block that is dirk grey ami in the temple 
id) oining thti pyramid die re is n considerable ainoum of \mh icd 
granite and dark grey granite; dark grey granite, ai wdl jv ted granite, 
was employed also foi door-frames ir tome of the Upper Egyptian 
temples .imi in the Cenotaph of Seti 1 it Ahydo^ Although lor 
EgyplOlogical purposes it is suffiacm Er* call thi-s grey *twne 1 dark gre\ 
gras Lire/ slnctly sE is a JmmbEcude-biomr granite The sycnim of 
Plrny, a name first used by this writer to describe a rock quarried at 
Sycne' (the ancient; name for Aswan], which stone lie stales liras cm 
ployed for 4;tintn columns in the Egy ptian Labyrinth/ aimmt certainly 
njilhr ordkuiry Aswan red granite; a% Pliny explains that syenite had 
formerly been called pyrrhoptmlan (ix, spotted with red). The term 
syenite is now, however, applied to a granitic rock* resembling in 
appearance dark grey granite, in which mica 11 partly replaced by 
hornblende (which gives a dark colour to the stone) and in which 
quartz is at ystmt or present only in muill proportion. 

Granite h widely distributed in Egypt and occur* plcntifiilh at 
Aswan, in the eastern desert and in Sinai and 10 n email extent in the 
wmern desert. 

The principal ancient granite quarries are at Aswan in two localities, 
one about a kilometre south of the town and the other on the east side 
of the plateau, hut other and smaller quarries aha exist on the islands 
of Ekphaniine and SelicI and in a few other placet" Quarries at 
Aswan,* Elephantine* and at die First Caiaraa* B ue all referred i» in 
the indent records at early a* the Sixth Dyriavty. also » quarry 41 lbhet/ 
which has not been identified. The use of granite for building and 
other purpeuea is mentioned constant! v. 

In addition to the granite of Aswan and neighbourhood, the only 
other granites known to have been worked anckndv ace die red gmmTc 
of Wadi el Fawakhir* (a continuation of Wadi H ammama t) between 
Qena and Quseu% foe dale of foe working of w hich h unknown, bur 
proliabty Isle (WcigalJ says Roman ) 1 and the black and white granite 
quarried for export by the Romans at Mons Claud la mss m the eastern 
desert . 14 

1 xxxv 1^ 13. * xxivi. rp, 

1 I Hstll, ,i Df irriptiow of rAr F#m v t Aim* Crtnurf 13/ the JVuV f 1907, p. 74, 

* |L Baited, oP. nV, f r, 43. 1 $21, * i h 334. f ju. 3'12 

1 T Barreto End W F. Him; TAc Tof05. aiii Groi? */ the Entera Darn vf 
F-iyfi. CfitiTjt fWfuin.pp 49 , iT^ I T 9 , 365. 

* A. £, R WdigiEl, Tottr/f in Jftr f/p-jCPJ-r Egyptian DcfcrtJ m p, qtx 

41 W . E Hlueh: Hf tkw'cjjy nf Egyps, Up Pin si, pp. 3S0-5, 
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JkJvfler 1 

Ordinarily alabaster means calcium sulphate (gypsum)* but the 
material employ cd Ki attmuavdy iitamdeni Egypt, which also u catted 
alahaifrr, .imJ which probably has the prior claim to the name* is an 
entirely dttrinc! material of vtr) similar appearance, Iml different 
chemical composition and consists of calcium carbonate. Geologically, 
iigyjiiiaii alabaster tv calate, though some limes erroneously called 
nragodtie, which is of the some composition! but of diiTerem crystalline 
Jbrtn And differ cut specific gravity 1 , Whether aragonite is found in 
Egypt is not. known, bin its occurrence has not been reported and all 
the alabaster examined by me has been caleiie. 

The name a I abater* therefor^ will be used in the present book as 
always meaning ealeitCj a compact crystalline form of calcium car¬ 
bonate, white or yclfowith white in colour, transhictni in thin setfkifti 
and frequently handed. 

Alabaster was employed as a subsidiary building material eh idly for 
lining passages and rotim^ particularly shrines, from eariy dynastic 
times to at least at late 2*the Nineteenth Dynasty, for example, possibly 
for a chamber in the step pyramid at Sttftpra* (Third Dynasty); for a 
chamber in the valley temple of Utiephrcn (Fburth Dynasty),, judging 
from the blocks lying about, in the pyramid temple of Chephreti j for 
the pavements of a corridor, a large court and a passage respective! y in 
the pyramid temple of Unas at 5aqqant J (Fifth Dynasty); for the 
pavement of the central part of the pyramid temple of Ten at Saqqarj 
(Sixth Dymsiv)*; for die sanctuary of j temple of Sdostiis I 1 j: Karnak 
(Twelfth Dynasty); for the sanctuaries of the temples of Amenophii 
Atncnophi* II 1 and Tuthmosis IV* 1 * respectively (all 
Eighteenth Dynasty and ai Karriak); for lining a corridor leading 
to the sacred lake at Karnafc (Eighteenth Dynasty) mid for the 
sanctuary of the temple of Harnesses H at Abydos (Nineteenth 
Dynasty) 

w p r 

■ C. X! Ira th* Jitiutei da Sm3te 4 utv (igrtgfc pp 153-4, 

* C. M Fmfa, op. & M nt f 1930 ), p, E$fi. 

* h E* Qiiibdf kzrdtvftent ftt S*qq&W (195^-S^ p. 19. 

1 H. CfieiTtcj, Arm A* £u Sttrkf, ixvili {191!), p im 

* H. Cboncr, np at. y xxn (’9^), rp 

r H. Chceritr* ep. at-, xs|jl (ipjtjh p. 11 a. 

1 H Chcvrkr. ap. xxiv (104), p. ^6. 

1 H. Chef net, tip nr., xxtr, JJ. 

JB H Oicvfrii, up 04 -# UIV, <>9-60 
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Ahtuttcr occur* in Smd . 1 where* however, ttare i« not iny evidence 
of its ever having been worked* and in various EucaUtk 1 '* in fbs deceit 
cm the cast side oi the Nile. Beginning vyith the most northerly I ibcrte 
occurrence* inti proceeding southward 1 the]- arc Mtuaied respectively 
a* follows in the \S\uii Gmawi near Helwai^ where there is a 
quarry dating iirutn tin (Jid Kingdum’ ; (A) in the Cjmo-^ucLi defat, 
where the vtdtte was worked ior j shml period in modern times, but 
where there is m> evidence ot ancient working 1 ! (r) m the Uadi 
Moaihd (* branch ot the Wadi Sennur), almost due cast of MogfugJup 
where Lhcre arc not any signs of ancient irking, but where there w as 
extensive quarrying in the dine of Mciianimcd Alh ' *■ : ; in die 
district extending (mm about Minu to 4. little south of Aside* 1 distance 
of nearly ninety milts* where there jte signstif working in many places 
and where the most impotum of the indent quarries are situated. 
These, which are referred to frequently anciently* arc at Hamub* 
about tiiicem miles casi of Li Amarnj, and in them -ire inscriptions 
beginning in the Third Dynasty and continuing until ihc Twentieth 
Dy&ftlty l ' l< i#i 11 In uiue alabaster quarry near li\ Airtama 

there are inscriptions. oi the Ninctctnlh Dynuiuy ' 1 and in another a 
rude rdidi probably of Roman age, A quarry, also m the same dis¬ 
trict, but farther wuth T >iuwitd in tire Wadi Aunt* wjli worked ai 
the beginning of the Eighteenth Dynasty and was reopened hr the time 
of Mohammed AIL 1 * u+i#i 11 

1 EL 1_ ficjdneJ!, Tht Wtidttaws of ^wmj, p. to, 

1 W M. Jr. Feint *rul \L Mjckjy, Htiivpoiit* Knf< immjt Shura fa* pp. 

* T, Birwii, T*c ara*/ CfflJ Mr jfJ.-«r-W« r.*i Gum: *«*.■/ Wt, pp. 

Jo fc 9 J- 

- Vy\ K I Uintr, I:;;- JIT » r&s Ctdogmif \tap of E®pt, p- 4 rj - 

fc Dr* Hwn Sadek, C&nimElrr* Minn umJ DtpriauJir, 

4 p 4 . Fouiuu. foyj^r ii. j: .» para.- . rpii'ttiti.iriAti' tu D£it ft Atahijtn . m iiulL 

^‘fk- {hr j gdag*., Cairo,. 190;■« p 

f R. k liamai* 37 b O'cW rtfrrtn a/ .llj&ui, 1R7&, p, 89. 

1 J. it. Breasted. nr,, 1, 7, *05, f^o. 

1 G. W Fraser, ffctmMrt /W. AV. ivs tiNjr^J. jj-Ui 

KP W. M- F. Jfettfei ^ fiuMOf 0/ £fyfr K 1 pp- 45* 5 ft im. 114* 1.25, 

i6t. 

L * W |»t l‘. Feme. JtM d Amu**, pp, >4* 

Vl R I tinroe, TV// fl 1017, pp, 45-7. 

*’ A t J 1 . Wfigall, Tk- Ahhaiirr yr«iFrrr/ ^ rI/oom/ in //ifFrjirj A 

SrfPKf, XI (19II y p I 7 T*- 

l# W. F. Hum,- Tb* AUhuirf f/Wjjrr5 of iViidt ttimi. In Cdirv Sittniifu 
JvurKdi ^ p. 7; 

R. l-tpiuti r ll^j, UiA.L.nrit-i jji E^vp.v tA-r Fj-jj/pju^ 0 / Jqwt 

in iWf/ i^a-fl^^ pp- lli-j. 
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A while translucent alabaster oc^tir* in small amount and h worked 
on a smull scale for vases (often Mild .n ancient one*) about tliret miki 
behind Wadiydo which branches off Wadi d Muluk. on the wm 
side o i the Nile opposite Luxor, There is no evidence ot -indent 
working. 

Egyptian alabaster was known to Theophrjvtui J fo urth to third 
temury B.c*}, Pliny (first century a.d.) and Athenaeum (srcxmd u* third 
ocd tun s.n), Tlieophrastus mtes fc that alabaster was found in Egypt 
to the neighbour hood of Thebes, where it wa> dug up in large masses; 
Pliny writes in one place 1 that abtmtcr was found in the vicinity of 
Thebes and in another place" char it was obtained from Alaiwstfun* 
die position of which he refer*to elsewhere* in a very confused manner; 
thus after mentioning the mountain* diat form ' die boundaries of the 
province of Thcbais 1 he says, 1 On passing these w e come iu Jtlic towns 
of Mercury (i-c* probably Hermopoli*), Abbastron. s he to.wn ot Dugs 
and that of Hercules . . ." If Akbatfltm were anywhere neat Hcrmu- 
poll* it cannot have been far trom Hatnub and these quarries, thanctore, 
may have been known by repute to Pliny, Athenaeus swifs 5 that (he 
Egyp tians srimerim^ built iv.dk of jbhjsief. The uses ol ah Luster for 
purposes other dun fur building .will be dealt with separately * 

Basalt* 

Basalt ts j black/ heavy, compact rock* often showing I toy glittering 
panicles; ii consists ol an aggregate of various minerah, which in (rue 
hajaji are ido finogntmed to be distinguished Kpwtydjr* except hy 
means of a microscope the coarser varieties of rock where the separate 
minerals tan L:.~_ recognized with the naked eve litsnq dolerite. T here 
is, however, no hard and fast dividing line between the two, j coarse 
grained basalt being a fine-grained detente, and the material » largely 
employed in ancient Egypt* L icing relatively avatse-g rained though 
generally called basalt, is itrialy j fine-grained dolmte. However# as 
foe name basab for this stone has become established so firmly in the 
literature of Egyptology and as it ts neither misleading nor entirely 
wrotJg. it is suggested that it should be retained and it will be used in 
the present book. 

Basalt was employed largely in the Old Kingdom as 4 material for 
pavements, thus in foe Third Dynasty step pyramid at Saqqara and in 

1 Hirtfjrp cf StvBtli XX. t t = 

ti.wn - ^ * v: ii. J TAc Dtipnasopkhn, v. 

* So: pp 4hi * S« 4^3 4 

* The cotuur k brown wJicn die Wwic i* wrathOTii and psrtlf decomposed 
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the Urge iamb adjoining 2 few basalt puvjng blocks were femod': the 
pavement in thr Fourth Dynasty pyramid temple of Cltenp A Cbm 
(id] that now remains of the temple) is of basalt; also {savements of a 
court, a causeway, two imall chambers and a small catering place in a 
Fifth Dynasty mortuary temple at Saqcpra 1 and pavements. and pos¬ 
sibly other parts of the buildings, in the mortuary temples of two Fifth 
Dyn&sty ixmple-pyramuh :ii Abosit^ {between Giin ^nd Saqqara). 

Basalt is distributed widely in Egypt and occnr* at AW Za'bah* 
which is suited about midway between Cairo and Btlbcii; io die 
northwest of the Giza pyramids* (beyond Kirdisa in the Abu R<iOih 
area); in the Cairo Suez dcseji 4 ; in the Fayum 1 : -i short dinner to the 
ioudi-c^st of Samalui in Upper Egypt'; at Aswan*: m the Bahann 
Oasn 1 ; in the t^rtfii draeftand in Sinai/ 

Tile bjsiilt employed in such large quantity during the Old Kingdom 
in the n^mpdti stretching from Giza to Saqq^r^ \ut probably load 
And all the available evidence points to the Fayum av die source. Thus, 
in the Fayum, within ejsy reach of this necropolis there is \ basalt 
quarry * 1 1 approached by a made road, and, the re! ore, manifestly 
worked on a large scale and, near die quarry, is a small trinple probably 
of 03 J Kingdom date and there is no evidence of thcanckni: quarrying 
of basalt near Cairo, except m the Fayum, the present quarry at Abo 
Zj’bai being rnfirdU modem, Moreover, die bat alt employed in die 
Old Kingdom is found ti> be more nearly like that from the Fayum 
than that lixon Abii Za'hml. 

On dus point Miss Caton-Thompsoii Wri|» lB " Microscopical exam 
[nation of the Fayiim basalt and a specimen from (he Fifth Dynasty 
pavement si Saqqua shows them to be indistinguidiahle; and alt hough 

1 C. M, Finh and J. E- QaiMl* Tk* Mep F)frvmU t pp, 6i (jt, l>. 93. 

1 C M Firth, ArnitUi du Mr, *sux {i§a& pjc 

1 t- Bocdtajdi* (dj Dai Gr^bdtnhm^l da Kemp ftcdJsrrRr, pp 7, fi, jt>* fj, 
1515 ft* 3 det Kvwgi S'din-fte* pp. 7, i^ + i^ T 34, 37, ^4, 

S 3 * ft* 

* w, R Llume, Etffeft N&tct to the Map 0/ Hgypf , pp- l-i 33 

- T. Birron. TJ* Tape#, and &r &/ of fA+- Dmtut Setm re* Cairo und 

F? *?J- 7 r 

1 H J. L Bcarfnctl, Hit Topc>g r i%nd Groi. vf lie frivunt Prue rte^ IJT Efypt* pp^ 

T The irifcrrruman about the Sinwtlut basalt was kindly pi en by Mr. O. Ft 
Utile, Director, Geological Surrey, Cairo. 

1 |. tail, TAf fir*j dr iffjd CflJrfJWfO/ Me JV3t, p SB 

* ti. C^Tflo-TSKrmpitic and £. W. Gardner, TAe Itafcrjr pp, 5, 136 

11 Prir^ie i€imjtntOKicieitt. See A. Lucas, itg?|rtiaR IPredyttavtK Sfwie V^aad^ 
fomiul */ £g;.pridFa ^rrAkie^o^ avi C1930X pp^ 
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thr rock type if j common one, the presence of similar tndutioni in both 
support* their community of origin.' 

Dr, John Kal] 1 write* * I mum the specimen! and ilidc* of hauls. 
After cHitnintng them myself and finding there was nothing appjf 
entiv distinctive a hour the rock* from the different localities 1 1 passed 
them to Andrew," Mr. Andrew reported at follows: ‘The rock 
coining from the temple of the lit Pyramid could ccrtaiidv have come 
Bum the same hxality as that Labelled " Shed 1 d Faros.” Whether it 
did so is tint m» easy to say,' and again. ' t« Pyramid rock icsemhles 
Sheri* ei Karos, Hmt this character ii quite easily met in greater degree 
by collecting icveral specimens from one locality in the basalt.' 

Also during (he Old Kingdom, another material, gypsum, employed 
for mortar and planter in die Giza necropolis, was almost certainly pro 
cured, in part at least, fmm the Fay uni* and probably certain gypsum 
vases foil lid at (lirai were obtained ah- 1 Item ihc Fay uni.* 

The former Controller, Department m Minn and Quarries (Sir H. 
Sadek Pasha), informed me that there was no e vidence of any working 
of the Abu Kozsh basalt, which would have l<cn the nearest source of 
supply, and that " the quality it poor and decomposed.' 1 

Qtutrrtke* 

Quartzite is a lunL compact variety of sandstone that has been 
formed from ordinary vinthuuic by the deposition of crystalline quartz 
between line sand grains- that is to say. it is tilidiied vuulstone; it vane* 
considerably both in colour and in USttUt* and may be white, 
yellowish or various shade* of red and either fine grained or coarse¬ 
grained. 

Quartzite occurs in various localities in Egypt, notably at trebel 
r \!nn :ir * which is situated close to Cairo on the northeast? between 

1 [>lratr..r, l>«ar &lr*ey oi Egypt 

: The ipccifflttu were Lund tpoeiinrni and itiicjuscMpK (tides of (o) tlie Fiivuni 
bsisli, ihf .till 7 ,u!mI haish; (r) hasalr from the ptormail 'if the temple of 
I he grear uyttmid ac Cft*j (d> hsutf trine uf predymnuc due bom Ma'acU and 
fr) biult from Fifth Dvimty pavement prSaqqani (huid spotunoi only). 

* Mr (Jerald Andrew, Department of Otology, Ggjpdsn Ufltrenity, no* 
Sudan Government, 

1 Thu ilioulii be Widjji d Fans. ie. the Fa yum Da salt. 

‘Seep, ayo- • See p, f/i. 

f Private urminiinkBTHin. * See p 477. 

•T. Enron, Tht T ofiog. W Gtoi. of <ht t&trict ietmt* Giro tni Srn, 
P- S*» 
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Cairo and Suez 1 ; on die Bir HimmanvMoghara road* and at Gan 
Muluk" in thi? Wadi Natrun depression* both in the western desert, 
upping the Nubian sandtfa&e on the cast of the Nile to the north of 
Aswan and In Sinai, 1 

Oith a few example*, arc known to me of the use of quartzite as 
a building material, namely, Jar the tbncduilthof several doorways in 
the pyramid temple of Tell at Saqqara (Sixth Dynasty) 4 and fur lining 
the burial chambers m thr Hawaru pyramid (Twelfth Dynaaiy) 4 and 
in both the north and south pyramids at Mavdmnii (Twelfth 
Dynasty)/ 

The Gehel Ahmar quarries are still worked and until recently there 
were fragmentary a nr lent inscription* in them/ * but these now no 
longer exist This quarry and the none from it are men tinned several 
rimes in the ancient records. 1 The quartzite to the north of A*wan 
has dso been quarried extensively and in one place there is a hkro 
glyphic inscription, as also an ancient ramp leading down from the 
quarry. 1 * 


Quarrying 

*rhe qutrrying of stone could not* and did not, begin until it was 
rendered possible by ihti advent of mew! «copper) cools* when tor the 
first lime Lhe use o! atone on a large scale for building purposes became 
practicable. : ”he none u;cd cJrlici fur va^a and other comparatively 
small object* had Lkcji procured from blacks that, having been 
drtadttd from the cliffi In natural pnxcvses, were easily uccr&siblci, m 
from batclilcrs found m the ancient dry water co un^ and ui the side* 
of the river ip the cataract areas and even after the quarrying of soft 
stone had become common, one at lease ai' the hard stones namely 


1 T. Bir ran, op. or t pp. rn h bz. 19* 104, 

3 IV J\ Hurrif. £rp/^n \$b - to f*\ r Vfgp 0 / Egypt, if*. 

1 T. Karron, T'^« tupvE artit C*o( ; of thr VemnwU of Simi (i Vatem Portion). 
FF- l6]« r$q. 

* ]. E. tJuiWL Esmtwmh Ji h* p. n>. 

1 w, M. V. Pctnr, (J) Ktjiitm, Gur$k j ttJ Ha mmr. p, 1^ anil {*) /f Hittary 
of Egypt. 1 {*^ 3 kp, * 0 - 

1 W M l ? . Petrie, G. A. Wainwri^hl siul II. MiJau. T Jltr Labprtfii & 4 Gtrzth 
and .\tezfikft nrh, pp 4a-q. Jt—f. 

f L, Bfrrcliduh, fttH-hfipfixEmcHtir p&m Grbrf Aht***, ;n ZeiutArift fur 
tfgyptmfie Spwch? mod tfltrrtnmi^nnJr, 47 (iqid), p. 161, 

‘G, Darci*), *'*?•. r/Fj.'r if ii flfairti|rrf ra^, in Jomdf r inn -Wiff, vitl (1914), 

•Mtt Rrrjvct!, 0/1 fr/., vtlridrs). pp. 7!?, rjo. 

■Mn&smaUtsa kmdk Ulppliulbv Mr. G. W MtU rjy, Drxtt SurVry flf Egypt. 
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granite. was almost certain U obtained for a conlidurabie period from 
boulders. The method of quarrying stone is inferred from the evidence 
still to be seen in the ancient quarries more particularly where there 
are block a only partly de inched. 

Quarrying almost termini) started Saqqara and developed out 
of the cutting 3way of soli JiTncstrftic rack in order to make tomb^ 
the stone mken out at first probably bang in pieces that were both too 
small and too irregular uk shape to be of any use, hut later the Gone 
would have hem cut out in larger piece* that were roughly shaped 
and lifted for lining and Ignoring lomhft excavated in the earth nr sand. 
Still later the atone would have been taken out in larger and mote 
regularly shaped blocks suitable Jbr building. 

The quarrying of soft atone {alabaster, limestone and sandstone) has 
been described by Somers Clarke and Engdbach J ; by Petrie 1 * * 4 - 1 4 and 
by Renner/ It was by isolating a block on four sides by means of 
trenches cut in the rock and then detaching it from below by the action 
of wooden wedges or wooden beams welted with water. The tods 
employed were chisel* of stone and metal (the rnetaJ being copper 
Until the Middle Kingdom when bronze was introduced and then 
cither copper or bronze until the advent of iron)? wooden mallets and 
stone hammers/- * The stone was removed in steps from rhe top 
downward*. 

At Beni Hasan* where the tombs arc of Middle Kingdom date, 
Fraser found * ancient stone chisels with which the surfaces of the 
walls had been dressed down They arc chipped out of the boulders 
which abound here, the material being a hard, fine, crystalline lime 
stone. They appear to have been used with both hands, and nor to 
have had any Haiti/ 1 

Petric T writing of the tombs of the some period at Qau (AntaeopoUfl)* 
says 1 "other tombs of the utnc (Period were cut into the rock hy pick- 
work, probably by pointed stone mauls, a* on all the quarry working 

1 SoMim Cbrkr and (t_ Engdtadl, jfwitnt Egyptian Maronty, pp. ii-u, 

1 W. M- F t Fctrk h TAr Atti atrd Crjfti cf A* firm Egypt* p+ 70. 

" W . M- F, Petrie, pjnnirA t pp, 15-6. 

4 W* M. F. Feme, Egyptian ArtkiUttert, p. ofi. 

* C r A. Rdmrr. %tpeermm f pp- jo, 

* Sranm Clarke ami It. F.npdl»ch. eP- at* p. 1). 

r G, A. Refiner, op. rir , pp, 69, ajs, 33d- 

1 G. W Frwf + Egypt Ekpfcmtmm Fund, Spfrral Extra Rrport, Tiir 5 emn*i 
WorV ai Ahnu and Beni Hiiiiu iftpQ-91- 

4 W. M. F. Fetrie h Antettpch f r p, 5 . 
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here; this tomb was bruised oul by bail hammer ‘ + like the granite 
quarrying al Aswan/ 

Howard Carter found at Thebe*, of Eighteenth Dynasty date, 
‘numbers oi chert hammers and chisels, and also heaps of flakes, 
showing that they had been made on the spot... They were probably 
used fbr the rougher vork when hewing out die rock ,’ 1 

The apparently rapid development of stone working fur building 
purparts between the early pan of die First Dynasty, when stone was 
first employed on a small scale for tombs, -md the beginning of - the 
Third Dynasty, when the step pyramid with the adjoining temples and 
colonnades, which show a com piece mastery of the material, were 
erected, is not jC remarkable as might appear at first sighL Thus the 
period between the two wi5 about 421* y^aii according to Breasted 1 

and about 555 years accord ing to Pettier Also, the mme used vm 
principally, though not entirely, limestone, since a small amount of 
granite was also used* and limesttme is comparatively soft and easily 
worked- Further* two important fresh factors were present* namely, 
the development of copper took at that particular time, and the 
plentiful occurrence of limestone in the neighbourhood of the capital, 
Memphis, where the need for something more endurable than mud 
brick would have been fdi fitft These factors appear ample to account 
for the local development of stone working without the necessity of 
attributing it to foreign influences* Also, it should not he forgotten 
that stone working on a small scale was no new dung in Egypt, as 
is shown by the making of stone vessels, nor only of soft stones 
(alabaster* breccia, limestone, marble* serpen tine and steatite), but also 
of hard stones (basalt, diorife, granite, greywaeke (schist) and perphy- 
ritic rock), which was practised with great success m early as the 
prrdynanic period, and that a* far back a* the neolithic period basalt 
vases had been made 

As already mentioned* k seems highly probable that the quarrying 
of hard stone From the rock mass wai not practised until some 
considerable time after the quarrying of soft stone had become 
common, but that granite, the most generally used of die hard stones, 
was still obtained from Large boulders (which are plentiful 31 Aswan 
at the present day and which have Iwcn used in recent times to supply 

* The E*d of Camin™ and Howard Carter, Fist >Wrj Eipiorifittio #1 
TAtbtt, jl 10 , 

: L Hi Breasted, /i*arM Egyptmn Rwordj, t, JS* 

- W, M. F Petrie* Htucry of Egypi, 1 (m3), pp 7* 5$, 
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part of liic granite required for the tLunJ and thjf it w,if not until the 
Middle Kingdom and Later* when object* iudi an huge oheUik* and 
ctdosial tfatues w«e required* that the quarrying oi this stone tram 
the Jiving rock was resorted la. The other hard stouts employed 
for buildings namely basalt and quartzite, also may have been obtained 
at first from fallen or easily detached blocks. 

The ancient quarrying of granite and quartzite has been studied 
by Engdharly*' * who states that the method used for granite consisted 
ruenriaHy of pounding with balls of dokritr and the use of wedges, 
the dots for which were cut with a metal tool* and tlur pounding and 
wedging were also employed for quartzite with the additional use of 
another tod, possibly some sort of metal pick. 


Stone WcrJfing 

The ancient method of working stone after it had been quarried 
may he deduced partly from the tool Trunks left on objects* particularly 
on ^tallies, of which a number of unfinished camples are known, 
but partly also from dJ miration* df same of the processes that are 
depicted on certain tomb wills. The subject has been studied by 
Somers Clarke/ Edgar/ Rngtlbach/ Petrie/ Fillet/ Platt/ Rekncr^nd 
others, 1 * 

The ancient Egyptian stone statues* particularly those in such hard 
material* as dkrilc, granite, quartzite and ' schist*" have long been a 
source of admiration cm account of their excellent worlumnihlp, and 
of wonder and speculation as to die nature ol the tools used, Various 
method* by means of which it is thought these hard stone* were 
worked have been, and from time id time still are, described, these 

1 K- i.ngdbadi. The PmMtm a} tte OMutj. pp. a® J* 42. 

1 Sumcii Gaiks and R. Eugdbatii* up, cu., pp -y-sy 

1 Soitiniairict. Cutting Gumte. in Ar.cifm Egypt, 1916, pp. 110-3. 

■ C. C. Edgar. J™Jpft>PT StuJict and Unfit, tithed Workj. pp. 1. in. 

1 Sowhp CUrkr and ft. Eugttbadi, op. cu. t pp. 15*4. ipe. J0J-4. 

* W \l. r pcirk, (jJ On ihr S It chanted Method/ of tht AnfttnS Egypt in 
fount, Anthnp. trui., mi (1883); {b) Tht PymmiAi jcJ Templet of Gitth. 
pp. 173-7; (*) TAr AtU and Qtuftt of Attetmt Egypt, pp. *9—=^; (d> Egyptian 
ArckttefTUJT, pp. 37-^3^ 

f M. ^itlcE p I'eiir^um du grinil eft E|fV£[i? 1 1'epoque pharaomqur, Bufl if 
fuwr ftaae. d T j?rk &nm- f «xvi PP- 7*^4; , . . 

* A. F. ft. Plant, The Atutitm Egyptian M/thoit of Wording Hard Stow, w 
Pi roe. Society Bril. Arch., im (1909), pjx ] 72-84. 

* C, A. Rtixncr, op. til, pp. trd-8, ij*. 

” E. BiJlcJc Mot. Conimtm Jei Ejrypueai faiuient lettn mm Chnniout 
fSgypie, rf (T93S), pp. 330 - 33 - 
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including Else ulc of steel (a very frequent txfdanaliofi) or of copper 
ox bronze tools set with diamond* or other hard precious itonw, and 
it h rdr«liing to read Rrisuer * statement that 1 [he technical processes 
used in carving hard Itofte statues were of the simplest sort* as must, 
be the cise when steel i* not available/' The principal operations 
were : 

1. Pounding with :i stone Possibly represented m a Fifth Dynasty 
tomb at Saqqara/ in a Sixth Dynasty tomb at Dcir d Gebrawi 1 and 
in an Eighteenth Dynasty tomb at Thebe,* 

2, Rubbing with stones held in the hand, probably accompanied by 
the use of an abrasive powder. Represented in .1 Fifth Dynasty tomb 
at Saqqafid and in an Eighteenth Dynasty tomb at Thebes.* 

3. Sawing by means of a supper blade, with the use of an abrasive 
powder, No representation* of thu ire known, 

4, Boring by means of a tubular drill and an abrasive powder, ibe 
drill being a hollow rube of copper turned either by rolling between 
the hands or by means of a bow. A. mhutar drill was used also For 
boring our stone vessels, parrieukrly cylindrical jars/ and Petrie states 1 
that 2 borer of this kmd was used for * beginning the hollow ing out 
of the great diorite bowls J and also fur * more upright vessels/ of which 
examples in basalt and alabaster are given. No xeprocntauons of this 
are known. 

In this connexion another form of boring tool employed for 
hollowing out stone vessels may be mentioned, namely, a kind of 
centre-hit provided with an eccentric handle and two heavy weights, 
the handle probably being of wood and die drill licing flint, often 
crescent-shaped, of which numerous specimens have been found ai 
Saqqara and elsewhere, as also a large number of holes bored with such 
flirtUt some at Aburir T and others in blocks of limestone of Third 
Dynasty date M SaqquV these latter being probably trials by appren¬ 
tices learning the use of the drill. This drill is represented in various 
tomb scenes. 

1 G, A ftebfiCXk op ni , pp. 117-8. 

* G Stcifirforff, Oat ftrabJu Ti t PI. 134. 

* N, rlf G, iiaibrt, Tie Rut{ Tomb* of Bmr ?I Grbrdn i, i, Pi. yvj. 

1 P. E, Ncwb^rr^ T*r Lift of Rc](hmiid t PI, XX. 

1 G. A, Rcirrare op tif. p p. lift, 

1 W. M- F. Petrie, four* Amkrop. Imt M xiu im$l p ?r S-y (crff^irtni) 

f b Ifaftbittli, Il^iT Grakdtm^mal rfe Komgi Nt~Uicr-Rc t pp r 14^3:; Figs 
13 SH* 

* C, M Firih am I f L Ouibefl* Thr Stef* A^nnV, pp. 134, psS ; Pl + ^ 
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5. Drilling with j copper >-t stone point with an abrasive powdrr. 
In a Fifth Dynasty tomb 1 j drill is bring used ‘ in boring a stone teal,' f 
and in a Sixth Dynasty uimb the drilling ot rjrtidian is pictured, 1 Jtul 
in various oilier tumbs :i drill is shown being rotated by means of a 
bow for drilling beads smJ in mother tomb for drilling mnic unknown 
object,* 

*■ Rubbing with a copper (r) point with abrasive powder- The 
evidence for this i* doubtful. The implement is shown in an Eighteenth 
Dynasty tomb. 1 

In connexion with die working of hard stones, too much stress u 
usually bid upon the use at chisels, and those who chink that steel 
must have been u*d point out that copper and bronze eWI^ no 
matter to what extent they have been hardened by hammering, will 
not cut such hard stones as dioritc, granite and schist, and that the. 
cannot lie used with an abrasive powder. Tbit is admitted freely, and 
chisels certainly were nor employed, cxcepr for icift stones. Hut ior the 
use of saw* and drills, including tubular drills, there is ample evidence 
in the marks that remain on the stones on which they have been used.* 
1 hus saw marks exist on the basalt of the pavement oi the pyramid 
temple of Cheops"; on the rod granite sarcophagi of Cheops and 
Chephren respectively'; tin the red granite sarcophagus of Horded cf 
(Fourth Dynasty)* found by Kenner at Giza; on the lid of the grey 
granite sarcophagus of Mercsankh*; on the back cf erne of the triads 
ot Mycennus'" and on two uj. i hh wh eel niahasicr stJTues <u this same 
Pharaoh. 11 The marks id lububr drills are found on an alabaster 
statue of Mjcedma 11 and also on m unfinished statue of the same 
monarch 1 *; on the well-known dioritc statue of Chephron: in foui 
different size* in the eye sockets of a Twelfth Dynasty statue in dark 


1 G. Sidrulorffi Dm Grab da Ti 4 PL iji 
1 G. A. R earner, hfyccnmui, p n h 

N cEe CL Davra, TAf at Dnr W Gfbrdm, i, p. »; PL Xlli, 

4 S, ins! N. G, Ddvis** TAt Tv*nh af WA Atfcrrz&nb, Amrnmmr and 
AntuAcr. p, 25 * PI. XXX. 

*P. F_ Newberry, T A r Ufr gf Pi XX. 

9 Tl“ erLdtflic WM MFil t*.nxms?:i tad publtihol hy Penx. 

^ . M F. Peirsp^ I Ar Pyramid* and Trmfiff vf Gtsrh, pp ^6 P 8^ ib6 

V- P- Mi - Cj™ Muslim, N* | Oww rilled 


* Cairo Nit. | 

u 'Cfcifo Mun-unL Nix J. 4640^ 

11 A op ai„ pp. it 1 . 116 . 

t3 G. & Rainer. op, at . pp i r? t 11B. 


C 


m iLDlKG MATEBIA 15 


m 

grey granite 1 * * * * * * * 9 * 11 ; in the eye lockets of j dajk grey gjanitc heath probably 
4U0 of Middle Kingdom date/ tin an obiidiaB head 01 Tutlimosis 111 
Iroin Krnrak/ Tubular drills were jIvj tried Ibr making sockets in the 
granite of the pyramid temple trf Myctrimu to take the ends cf door- 
pom and tor bolts/ and Petrie gives, many additional example* eti 
tubaLr drill holes and Oorts," ! examined in the store room at Sahara 
4 large drib core about 8 cm. (approx. 3 in.) tn diameter of coarse¬ 
grained red granite with green patches on the outside from the copper 
of the drill, and a small drill core about 3*2 an. (approx. £25 in.) in 
diameter of thorite* Example* of drilling with 4 copper or atone point, 
where the drill hales arc still dearly visible and unmistakable, exiit in 
die nostrils, cars and comers of the mouth of m alabaster statue ni 
Myoerimu 1 ; on twn pieces of inscribed stone vases (Third Dynasty) 
from the step pyramid at ^aqqaia. The inscriptions have been des¬ 
cribed and illustrated by GunxT and the objects are in the Cairo 
Museum, one (Gunn* No, 4, PL h Museum No. ]. 55257) l>dng part 
of a diudie vara and [he other (Gunn's No. i. PL 111 ; Museum Hu h f 
55^73) being part of a vase described by Gunn as thorite. which, how¬ 
ever, is not diorite, but probably dolacuinc limestone. 

The saws and darilli. except the F centre-bit 1 mentioned, must have 
been of copper* until the Middle Kingdom (about mho *.c) when 
bronze tools, were first used* and then either of copper qt bronze until 
rron came into general use/ % and t as neither copper nor bronze u suflicU 
ently hard in cur such stones ax basalt, thorite, granite, quartzite and 
schist, a harder material than the metal was required to do the work, 
which must have been used either in the form of cutting points (teeth) 
or a* a loose powder. 

The principal ad™atc of fixed cutting points is Petrie, who stated 
tn i88j Ll that 1 The material of these cutting pourn b yet undeter¬ 
mined; but only five substances arc possible: beryl, topaz, cbrymbeiyi, 

1 L BorchjrrEt, StaiHrn mnd Suiitftien. 11, No $r r |t Eii£dh*th T Annul a dn 

Semct* sou* (1919^ p. it. 

p L Bodbanfi, op. rtf,, m No. 585- R Rnghb^K, nri, p. xi. 

* Cairo MiiMfum* No. J. i&ulk 

* C. A Rrtsncr, op rtf, p r ¥6. p See reference No. 6 (d) and (ft p- 

*G. h of-, p|#- * 17 , life. 

Baiii^umbcGiinj!. Imftipimni fww the Sup Pyramid, 10 Aawrfts dm Srrricc 9 

rrrat (raS), pp ™ tin. 

9 Tiic Ij-mltullip id topper it ilisfbtsol Mil P- 

* For bmnz-c umS rh e date. pi ns wtiWucEim men Egypt, *ee jip, ^454 

l * The ins ol non in Egyj* 1* ijmrwocd *m py. 369-74, 

11 W. M, F Petrie, Tic fymmidi and Trmpln of Gl=rh. p, 173* 
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corundum ta sapphire, anrt diamond. The character of the wort would 
certainly scent to point tti diamond at being the cutting jewel; jnd only 
the considerations of its rarity in genera!, and its absence from Egypt, 
interfere with this conclusion, and render the tough uocmttUi&d 
oarundttm the more likely material.' In 1935, however. Petrie wrote, 1 
' The cutting of granite was (fonr by means of jewelled saws . . and 

jewelled tubular drills. What cutting points were used is unknown, 
but it «nu impossible for corundum to do such cutting through 
quart?, In 193? Pdric stated* 1 that a slicing tool was used, set with 
fixed emery points . . 

With res peer to (hr tubular drills, Petrie states* that *... not only 
did the Egyptians set anting jewels round the edge of the drill tuhe .. . 

but.,. they also set cutting stones in the sides of the tube, both inside 
and out. ,. , T 

Iltr hardest rock that the ancient Egyptians cut was quart/, eifhp f 
as quartsitc (which is wholly quart?.)! or as quartt crystals in granite and 
other rocks.* The hardness of quart? on the Mobs scale U 7. The live 
stones mentioned by Petrie, at alone being possible to use for cutting 
tlie Egyptian rocks, all hive 3 hardness greater than that of quart? 
Ixsrvl being 7.5 to S ■ tnpz. 8; chmubcryl, 8.5; the gem forms of conin’ 
dum {ruby, sapphire). 9, and diamond, the hardest of all nones. 10. 

Although bend occurs in Egypt, there is no evidence that it was 
knwvn liefore the Creel epoch and the strongest improbability that it 
was ever obtained in the large quantity that would have been required 
had It been used for cutting hard stones. The other 1 rones enumerated 
are not found in Egypt and there is neither evidence nm probability 
thar they were used in ancient Egvpt for anv ournose. or f >™ rknr rf™ 
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only 6.5 and which, therefore, ii much softer than topi and too wft 
lo cut quartz. 

In my opinion, to suppose the knowledge of r utting ibt>c gem stone* 
to form tcttH ami of filing them in the mttal in such j manner that 
they would hear ihr strain of hard use, and to do this at the early period 
assigned To them, would pttscnl greater diflu ulties than those explainer! 
by the assumption nf their employment, iku were there indeed teeth 
iueh a* postulated, by Petrie? lie evidence advanced m prove their 
presence is as fallows 1 s 

(*) A cylindrical core uf granite grooved round and round by a 
graving point, the groove* being continuous and forming a spiral, with 
in one part a single groove that »»* be traced five rotations round the 
core. 

(£) Part of a drill hale in diorite with seventeen equidistant grooves 
due to the meetsvc rotation fif the s-iime cutting poinr 

(e) Another piece of diorite with 4 series of grooves ploughed out to 
a depth of over one-hundredth ot an inch at a single cut. 

(d) Other pieces of diorite showing thr regular equidistant grooves 

pieces of diorite bowl* with hieroglyph* incised with a very 
free-cuttin q point and neither scraped nor ground out. 

But if an abrasive powder had been used with soft copper am and 
drills, it i* liighly probable that pieces of the abrasive would have been 
forced into the metal, where they might have remained for some time, 
and any such accidental and temporary teeth would have produced the 
same effect as intentional and permanent ones. This possibility is not 
admitted by Petrie, who stales* that * it seems physically impossible that 
any particle of a loose powder could become u- imbedded in a soft metal 
by the mere accidents of rubbing that it could hear the immense strain 
needed to plough out a groove of any considerable depth in such 
a hard material as quartz..’ Judging, however, from the analogy of 
modem ‘ lapping,' in which a fine abrasive powder is employed with a 
wft metal (copper, lead or soft altov), and some of which becomes em¬ 
bedded in the metal during use,' it is believed that in the ancient method 
of working some of the abrasive would have been forced into the metal, 

* W. M. F, Petrie. foam Anthrop. hit r., xm (1883), pp, a, 15-6 ferfl print); 

(A) Tht Pyramid' and Tentpitt of Cisri, pp rj3Hi fo) 7tit Am gad Critflt of 
Amcitnt Egypt, ? „ 

* W. M J# PfJrir. fount. Attihrop. /Hit. p. 1 (eti pruul- 

’ In fcnaini cjtci the abrasive powder is rubbed into the ‘ l*p 1 (a disk of soft 
metal) by rwam of a hard pebble. 
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which wai die solicit of the three substances present (the copper, the 
abrasive and die stone). 

In die discussion that followed Pelt iris paper, Mr, (afterwards Sir) 
Inhn Evans stated 1 that in his opinion the grooves were caused tiv the 
drilling tool having been a rube of soft miirerual cmplovetf with some 
hard gritty substance, and that r ir was nut improbable that thr spiral 
groove- on the cores were mnifc either in introducing the lu\< charged 
w^idt fredi grinding mm r rial into the recess or in withdrawing ir when 
clogged* 

In Petri ri* discussion of the evidences (c) and (r) s the expressions 
used * ploughing nut one-hundredth inch ihidc of quartz at a single 
tut/* and * As the lines a re only one^one-hun dred-and fiftieth inch w ide 
* - it is evident that the cutting point must have been harder than 

quartz.. P * are somewhat misleading since the material referred to by 
Petrie was not quartz, hut diorire, w hich is not quite so hard; and anct 
diamond dust is used for cutting diamonds* presumably, therefore, 
quarrz powder might be employed for cutting quartz. 

Referring!® the schist treads of Mycerinu^ Rcknec states 4 that * Some 
of the signs . show slips nf a sharp point/ 

The sculptors' stud id and unfinished works described by Edgar arc 
all of such a fate date that the use of iron chisels, or other iron took 
h not only possible bur practically certain, as it is known that in the 
third century s.c, Iron tools were being supplied to quarrvmen A Edgar 
says ' Almost all the objects catalogued here are of comparatively late 
dare. The unfinished stances range from the SaYtk period to the Roman 
annexation . , It is probable . . that many of the limestone studies 

belong t® Ptolemaic limes/ 

r When dealing wiih ihrse harder atones the sculptors worked mainly 
with a pointed instrument or punch , . . the marks become smaller and 
finer as die work advances/ 

* For the soft limestone, of which almost all the models arc made, a 
different treatment was adopted, most of die work bring done with 
the chisel instead of the punch. The saw icons to have been used some¬ 
times in the earlier stages when large pieces were being removed from 
the block . . , The general form was usually given by Jong regular 

1 W. M. F. Petrie, fattm Anthmp. inti f pp, iH«9 (elf-print). 

1 w - kt Petrie, learn 4mhr$p fmt, p. : rVitf-pnnrjL 

J W M. F Pdric, TMr PvrnmiJt jnd Trmptej <!s*ei T pp- 173-*, 

* Ct \ , R rimer* er H 17, 318 {ft 

1 1 p Mahslly, Tftr Ftindfn Pttrir Pafyk rr fc p. 7 , 
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irjokci of the chbd or gnugc „ . The gouge, which leases J concave 
nurk .. . was ujed as well as the straight■cri^t*I chisel . add!the .law 
k\umA was probably known alio , , . That ■* pinted inmmmt Jm 
used lor *d& js well ja far hard Mcnes is ibowo , Un tinld^d lime- 
slane works one often ices marks of a scraper ol sonic surr * 

I have examined seventeen of these object ?- 5 nwde iiom hard stone 
(dokriie, greywacke [schist] and grey granite)* 1 hey arc in very differ- 
cut stages of work, and in about half of them the fool marks appear to 
be those of a chisel, while m other bsUueei a pointed tool has been 
used. 

la my opinion the abrasive material was a loose powder used wet, 
and Petrie states 1 that There is no doubi thit awing and grinding 
with loose powder was the general method 
That a hard abrasive powder embedded in or used with a soft 
material will cm bard stones is well known, and it is stated that itt 
Soudi America a certain tribe of Indians at one tinsc were m the hahk 
qf drilling rock ervstid bv means of a shoot of the wild pianiam fed 
with quart* sand and water , 4 and in one of the murium at Kew 
Garden j there is a cylinder of quartz, about two to three inches long 
with a bole through, which h stated fo have hern bored by means of 
* slender strip of the skin of the stem of a specie* of Alpimia twisted 
rapidly between the pirns of the hands, with the addition of a little fine 
sand,** which are only illustrations of the tier that an abrasive powder 
can cut a substance as hard as itself* as is proved in the ease of the 
diamond which as already mentioned h abraded by its own dtisc 

Respecting the nature of the abrasive powder there is much differ 
ence of opinion, Petrie being sure that it toi emery* and R rafter 
supposing it to have been either emery 1 at pumice,' while i venture to 
suggest that it was neither* but was generally finely aground quartz 
sand. 

The manner of working stone depicted on certain tomb walls has 
been referred to already, and beyond the scenes mentioned the 

1 C Gr Edgv, Scripton* Studies and Unfimthed pp. i, it* t. 

* no . m?s- 

1 W, M. F. Petrie, fk Am W Crafu of Aneitni Egypt, pp, 73^ 

. S« jJiicujtkra on Penie'i paper in fount, Amthrop. Imt^ p. 20 (off print); 
also J, 0* McGuire, A Study of tie Primitive Method* of Drilling, no date fioen, 

* Royal Botanic Garden?. Ktw, Offiaal Gwd* to the Musntms of Eetmomtt 
Butftxy, Nol a, 2nd «t s \<p&, p. 49, No ill 

1 W P M. F* Petrie, The Art* and Cntftt of Anient Egypt, pp. 74, 79 

f C f . A. Renner, of, at, pp, tl6, 117* III, 
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record* are silent on the matter. The r fatfirg l writers, 
liowever, give some little information on the subject. 

Theophrastus/ .liter enumerating the precious and semi-precious 
stones known m his day, states that' some of the stones .. , are of so 
fitm a texture! that they . , . are not to be cut by instruments of iron, 
but only by other itnrics This author makes no mention of emerv. 
but be describes pumice. 5 though he dim out refer to any use of it as 
an abrasive. 

Vitruvius mentions the cutting i 4 stone with a toothed saw, hui 
gives tin details of the operation. 

Pliny devotes two chapters* to the cutting end polishing of stone, 
chiefly 1 marble.' and manifestly the u« of an abrasive powder was 
well known in his day, as also the nature of the function it performed, 
since he says that the cutting of the stone ' though apparently effected 
by the aid of iron, is m reality effected by sand; die saw acting only 
by pressing upon the sand . . Among the materials he mention!, as 
being employed fat cutting none arc emery (und of Nasos)i ' sand ’ 
from India, Egypt and Nubia and certain stones from Cvprus and 
Armenia and, for putting the final polish on ' marble/ a material from 
Egypt (Thebaic stone) and pumice arc both recommended. 

Emery is an impure variety of corundum, its abrasive power depend 
mg largely upon die proportion of crystalline aluminium oxide present, 
but partly also on its physical condition; its hardness w about 6 and 
the principal constituent, other than alum in turn oxide, is iron oxide. 
It was obtained originally from several of the islands in the Grecian 
archipelago, notably Naxos, but it is muted at the present day on j 
very large scale on the mainland of AaIj Minor, Beyond ,i statement, 
that has sot been confirmed, that some of the sand at Aswan contains 
*5 J* r cent ot emery, 1 there is no evidence of its occurrence in Egypt, 

Pumice is a light spongy lava with a cellular structure, composed 
chiefly of aluminium silicate. It is obtained principally from the Lipari 
islands in the Mediterranean, but may he picked up in quantity 
on the northern shore of Egypt. Its hardness i# 5*4 and, therefore, it 
could not be used to cut quartz. No evidence is known to the author 
of the use of pumice in ancient Egypt, din ugh a piece of Sixteenth 
Dynasty date was found at Sedmait*; two lumps of Nineteenth 

‘/flimsy of Stores. UDJ, LXXV-LXXVtl. * Op. (W. L innt. 11 

* Dc Artkiltctmm t 11:7,1. * mn : ph 

1 G A. Wamwrigbl, BekbuA, jj. 38. 

* W Mv F, Prtrtc and C. Biti-Otaa, SfAmcnt f t p j 6 , 
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Dynasty date were found at OuiDb 1 and tome, undated pieces at 
Coptos.’ 

In the absence uJ any direct positive evidence respecting the nature 
of the abrasive powder employed aneicudy in Egypt, the negative 
evidence iniy be considered and is as follows: 

A lew object* 1 (a plummet; i vast; a tool; three small block*; a peer 
and several hones), mostly of early dale, found in Egypt have been 
stated to consist of emery, bur that the material i* emery in any cate 
is very doubtful, and that in, several instances it is nor emery has been 
proved.* 

It is much more likely that any abrasive used should have been a 
local product, rather than an imported material, provided that a sub¬ 
stance existed in the country capable of doing ihc work required, and 
quartz saml, which occur* in great abundance almost everywhere in 
Egypt, will abrade and cut dm me and quartz/ which were the hardest 
none* the indent Egyptians worked. 

If emery were the abrasi ve employed, this can only mean that its 
pjoperties were familiar ,u the tune of the Third and Fourth Dynasties 
(nearly 3000 a.c.), not only in Egypt, where none working on a large 
scale was only just beginning, but also in its country of origin (Greece), 
where stone working was I hen unknown, which see-ms most 
unprobable. 

Whatever abrasive was employed, it must have been used on a very 
large scale and vast quantities of it must have been consumed, and 
hence it must have been very plentiful and cheap, which could hardly 
have been the case had it tea imported. 

The Egyptians hud been working hard stones on a small scale fur 
amulets, teds, mace heads, palettes, vases and other purposes for at 
least several hundred yean before none was employed for building 
and it seems reasonable tn suppjse that the use of sand as an abrasive 
would ua« been familiar in them* and that when an abrasive was 
required on 4 large scale ihc same material would have been employed. 
That sand was sometimei used as an abrasive Is proved by the finding 
by Quibell and Green in a vase grinder'* workthop of Old Kingdom 

1 VV M. F, Penie, lib hurt. K&httn sad Gutcb, p. jj, Kahun, Cwvb hkJ 
HtiW*r*. r p. 38. 

1 W, M, F Fetncp Kupfvf* p. 26 . 

*$st p. 394 - - Set p* ^ * Seep, 54. 

4 PcuiW) Eli like *d tlw buJxEct uOUt5 r MU- h 1.1 opique qtiMni, rock CiyatlJ 
iiid f idlii" ‘) s ike ehippisgi from da? roughing-our erf the vaie or 

other object mi) haic bten- ground tody ami mtd u fte abrnive. 
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date 1 2 quantity of sand dial had been used as an abrading 
material / 1 Also at the bottom of a bole made by a tubular drill in a 
fragment of alabaster of Third Dynasty date from die ttep pyramid 
at Saqqara' there was a compact of what w.i= almofe certainly 
the abrasive powder of a light green colour. The powder consisted of 
m mrsUy-rounded, very fine grains of quartz sand and the colour was 
due to 4 copper compound, evidently from the drill tried. Myers 
rtpofti/ the u*e of crushed chert or flint for luring a steatite bud. 

In all dbcuirian* respecting the manner of cutting hard stones in 
ancient Egypt it should be remembered that the Urge number (if work¬ 
men* the lung hours worked in the day, the time occupied in the work 
and particularly the skill, practice and infinite patience of the workmen 
arc all important factors that should be taken into account 

The mujdi-dehated questions of the hardening of copper 4 and of 
the possible uae of ited at an early date 1 will be discussed In connexion 
with the metal*. 


Mortar 

The momr employed in ancient Egypi before Graeco-Roman tunc* 
was of two kind- depending upon the nature of ihr /'instruction, 
namely 3 clay tor use with run-dried bricks .ind gypsum hr u?e with 
stone- The former is still used for sun-dried bricks at the present day 
and U the most suitable material for the purpose, but gypsum is nm 
now employed as a mumr. having given place to the more recent limey 
sand mixture or to the still more modem cement. 

No initanee of the use of Utnc mortar in Egypt, or of lime in any 
form, is known o> the author as occurring before the time of Ptolemy 1 
[323 to 2S5 i.c.) 4 from which period and from later periods it hs* been 
found and, from the few specimens analysed,^ # it appears no have been* 
as is only to be expected, of much the siimc composition as the lime 
mortar of to-day. 

1 J E- Qiabdl mi 1* F- W Green, HitwAonpolu. n, p„ 1™ 

* Cairo Museum, No. I 6540^, 

1 Sir R. Uond aiwl O, H Mysn, Crmeterw 0/ Armani. i„ p t$. 

1 See p, 14 6, * Sec p- 274. 

* Rcnara SaEmnnl W/j OnapatfAHii* Ji dtuxt amtuk? m*^f rfi&ai&r, in 

■r AfrmtiTO R 3 Acratfrmid At Satfftr Lrttm rd Arii in JWtf vs—? 1933 
PCF)* Vbf iux Th« reference 1 owe to Mr, Gilbert tbgnsni w!xp kindly give 
me J reprint of the xnkk. 

f See p.533. 
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The reason for preferring gypum to time, although lifflcstnflr is 
very plentiful in die country evtn more plentiful than gypsum and 
also mbit accessible, was doubtless owing 10 the scarcity of (w! + lime, 
as will be shown taler when dealing with plaster! requiring a very 
much higher temperature ior burning, md hence more fuel than 
gypsum* 40d ir was not utiiiJ die advent of the Greeks and Romans, 
both of wham knew lime in Europe, where gypsum U useless for 
outdoor work on account of the wet climate, that lime burning was 
practised in Egypt. 

Guy \{&rtdr 

Cky mortar is simply the ordinary Nile alluvium, consisting of day 
and sand* which for use is mixed with sufficient water to bring it to 
the required oonsrsicncy. Early instances of the use of day mortar 
occur -l 1 the step pyramid at Saqqara. In seven specimens of dm 
mortar an a lysed by me the proportion of day varied from three per 
cent to fifty-five per cent . 11 

Gypsum Mortar 

Ilie mortar employed in ancient Egypt for stone, as already stated* 
was of gypsum, which nec&wdy was burnt and slaked before use. 
In much of the stone work, however, the individual blocks were so 
hrg= and many* especially the lacing stones* were dressed sn truly 
that mortar at a binding or pointing material wn not necessary and, 
altliriugli employ oh ft was largely ai a cushion between the stone* to 
prevent the edges from being damaged while they were being placed 
in position and at a suitable material on which the large unwieldy, 
blocks of T tone could slide and by means of which, therefore, m the 
absence of pulleys and cranes, they codd he adjusted and placed 
accurately in position. 


Rflin Mortar 

Resin app remit was employed occasionally as mortar, md Mon let 
mentions H , . murs rimentf* z&rt dr la rfsmr T . .' in j building of 
late Persian or early Ptolemaic date at Tanis. 

1 J.-P. Lawr. L f pyramid? 4 digrit, i + pp. its, air. arj-y. 
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Plastih 

The ancient Egyptian wall plaster was similar in composition to 
the mortar and consider] of the ume two matmahp namely, day and 
gypsum, and, although both kinds douhtles* were employed in house 
decoration, the house* have largely perished; and except fragments nf 
painted piaster found among the mins of the palace of Amcnophi* 
HI, 1 * *■ * situated to the south of the temple of Medinct Halm. and 
among the ruins of ihc palais and houses at El Amajna/ * practically 
A 1 die plaster litac now remain! ii [hat to he found in rombi and 
turn pics. A third kind of platter, used, nil Mr walk but fur covering 
wood before gilding and painting, wifi be described brer/ 

Clay Platter 

The use of day plaster dates from predynasne 11 and early dynastk 1 * 
times* The quality of the plaster vanes considerably, hut in the main 
two principal kinds may be recognized one coarse and generally d if 
noc always, mixed with straw and the other, possibly limited to the 
Theban necropolis of better quality, employed both with and without 
Straw* often as a finishing coat to the c&arser kind. Both qualities were 
usually covered with gypsum plaster in order n> provide a more suit¬ 
able surface hr painting, a notable exception, however, being at El 
Amarna, where not only in the private houses, but also in the palace*, 
the painting was done directly on die day plaster. 

The course quality consuls of ordinary Nile alluvium, which is 
essentially a mixture of day and sand in varying proportions, with 

* A.E. S' Welgidr A Guide to tAr Annuities of Upper £$?pt, ». -W t. 

; Kobh Jc pp Tyiuc A Prctrfmmuy Report on ihr kr-exmarutn of fjfr P*l*tT 

of Ammhdtep tit. 

* G. Dsmry, U Point 4*Amrflophu tU § tu Anaaitt do Sermce, n (i 
m i6 5 - 7 ^ 

* T. E- Feet «d Cl WcrniUry* TAr Gly 0 / l- 

1 F. G, Newiuft, Errut’j/ioRr *r ElvfiraantaA. in /cvmif of Egyptian 

^r.W^, * {*a* 4 X pp< 

* 11 Frankfort* Preliminary Report on ike ExrovAtioni at TrH fJ-AmjrtUMk L 
i< 9 26-19x7, in ftfwraa/ tf/ EgypftJ-* W/rAavdafr* im 1:9171. jy 

r KL Fraukioji, PnUmtnsry Report cm tA^ Erotvattom 4: tl-JflWfid, rpa.?- 
in foum£ of Egyptian ArtA&elogy, xv (15129}, pp. 

*f D S Poidilcbury h PrvUmmry Report of Exmetion* at 7 >« Ef^rn-ffW, 
in fornrmi Egyptian Arvkxoiogx, xvn (joyiX pp, VJJ- 43 - 

’See p. 403. 

" f. E. Qiiibdl «nd F. W. Great, ip, p. xt, 

*■ w. M F rnric, r/it Ray * 1 Tomh, i. p. 3. 
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generally a small natural admixture ®t calcium carbonate (carbonate 
OS lime) and occasionally a small proportion of gypsum, which bitter, 
hnwevtr p is purely acride&tal and has no bioding property, a> it has 
ft oi been burnt. 

The better quality is a natural mixture of day and limestone, both 
in a very fine state of division, found in hollows ami packets at the 
foot of die hills and ptatcaux* tram which il has been washed out by 
the occasional rain norms that occur. This is still employed locally 
at the present day- under the name of hlK as a fmtrfung coat to sun- 
dried brick and to coarse day piaster. 

Gypsum Phuter m 

Thin is the chiracierUtk Avail plaster of midcm Egypt and u known 
from curly dynastic limc^ and no evidence whatever can Ik: found of 
die use of lime before die Ptolemaic period, 1 die planter frequently 
termed 1 lime plaster 1 being always gypsum until a late date. 

The great use of gypsum pListez was to provide for the walls and 
celling * of houses, puLicrs, tombs jnd temples a suitable surface for 
painting upon. Where die wall was plastered with clay, this generally 
wrai coated with gypsum plaster* and where day plaster was not used 
gypsum plaster wzi employed for die purpose of covering up faults 
and irregularities in the none and of smoothing the stirfkc before 
painring. 

Gyps tulip being a natural material, varies considerably both m colour 
and in composition. The colour may lie whits, different shades of 
grey* light brown* nr even occasionally pink* examples of pink plaster 
being in the Twelfth Dynasty tomb of Imhotep at Lisin* and in die 
Eighteenth Dynasty tnmb of Tin-ink ham tin .\t Thebes 1 This Litter, 
however, b inertly a surface oolorttkxn and h adventitinui v lieing due 
nu chemical changes ihat havt taken place in the nan compounds of 
the plaster in the count of thousmdt of years, When the colour is 
grey, this generally ia owing to the presence of small {mttkJes of 
unburm fod. 

Occasionally the plaster used aj a blushing coat, which is white or 
practically white, contains a very large proportion of calcium carbonate 

* See p. jj. 

* A. M. Uitigur. Hail Vn. Mtu. of An, .Vn» Vortf, Egyptian F.xprd.. ryij 
(' 9 >V- f i*. 

4 A MKas, The Tom* of Tat**^h'.1’nrr, ir, Howard Cant*, Appendix n t 
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.Hiii very little gypsum and, although this inly tie a poor quality gypsum 
containing the calcium carbonate naturally, it may be id amiklil mi* 
tyre, additional calcium carbonate possibly having been added in order 
to produce 4 lighter colour in plaster that was not while enough for 
the purpose required. Sometimes the surface coating is *, thin i\ to 
be merely a distemper or whitewash and consist* essentially of caldum 
carbonate, which may nr may nut contain a trice of gypsum, which, 
hoisd.tr. b probably simply an impurity and not me binding mater id, 
ditcc whitewash adherrs lairh well to lime stone and very well to day 
without a binder. 

Gypsum occurs plentifully in Egypt in two c&nditkini, one a 
melt like forma lion, which is (bund tv the weir of Alexandria; in the 
district between Ismail u and Sur/. m the fayuin and near the Bed 
Sea coast; and the uthci in scattered musics nf loosely aggregated 
crystals which merely have io he dug op bom iusr tselow the surface 
of" the limestone desert; ;md it is this latter that was, and still is, used 
v., largely for making plaster. At the present time it is worked hi the 
vicinities of 1 *ith Cairo and Alexandria and in the district stretching 
south from Cairo to Beni Surf, hut there are small local deposits in 
other places, As thus found, gvptum is urier pure, but contains varying 
proportions of calcium carbonate and quarts sand, together with small 
amounts of other ingredients, t he presence ci the calcium raihonJtc, 
which is disclosed readil y by brumal analysis, has led those who are 
not familiar with Egyptian gypsum and whn only know the purer 
European article, to imagine that tt is due to an intentional admixture 
with lifnr, which m course ol lime has become converted into carbonate 
bv natural proenv-s, -n happens in the raw of lime mortar In the 
same manner the presence of quartz sand to those who only know of 
sand in this connexion as a deliberate addition tu mottar 4 tid plasier 
is equally confusing and conveys a wrong impression. Ancient Egyptian 
plaster of the kind under comjdexa tints i# crude gypsum that has bem 
burnt, powdered and slaked, and any caldum atrbonair and cirn .1 it 
contains arc not artificial additions, but impuritici derived from the 
raw trial cried in which rhev occur mmirallv. 

At what dale gypsum was first used in Egypt is not known, but a 
white plaster employed »«• incud J I nge red pottery vessel found by 
ProIrtHJf. O. Menghin and M- Arocr in die predynaatk site u Ma’adi 
nrjr 1.110,. which was analysed by me, was gvpmm 

Some little of the gypsum mortar and much of the plaster med 
in dir til/,1 pyramids and adjacent tombs atvd in the mmbs at Saqqxra 


IU1LMNO MATUAtl 


of parboils riv g&yd quality, one specimen analysed by me bring 
99.5 per cent pure and another 97*3 per cent pure, and m view of Misi 
CatQQ'Tbompsc'n's recent discovery in the Fa yum of :m outcrop of 
pure gypsum that had been worked in early ilynastic rime*/ it i* almost 
certain that the better quality gypsum employed at Gita and Saqqara 
war from thi* source. 

Chemically, gypium is calcium sulphate (sulphate of lime) contain- 
ing water in intimate combination, On being heated to -1 temperature 
of about jwr C* (aia’ F*) gypsum loses about three-fourths of its 
water and forms a substance which has the property of recombining 
with water to produce a material that sets and finally becomes very 
hard. The temperature usually employed lot burning gypsum varies 
from about too* C (212* R)m about am’ C, (39a* F-), but it generally 
kept about 130* C. {268 1 F.) r which is a heat readily obtained. This 
temperature is nor sufficiently high to convert any calcium carbonate 
present into quicklime. The calcined material in the pure form as 
made in Europe is known as 1 plaster of Paris/ 

In order that the difference of temperature required to produce lime 
by burning limestone as compared with dux needed to calcine gypsum 
may be appreciated, it may be mentioned thar ro convert calcium 
carbonate into quicklime a temperature of about 900* C (1,65a* F.) 
ii required. 

Wood 

The principal use of wood in building in ancient Egypt was for the 
doors, sometime* for the roofs* anil occasionally for the columns 1 of 
temple*; for the doors and roof* of house* and in certain predynastic 
and early dynastic burials for roofing, flooring and lining graves. Its 
employment as a budding maicrijJ, however, was nor it* only t nor 
its greatest use. and it* consideration, therefore. will be deferred to a 
special chapter. 

1 C. Calan Tiiajupsah afu! K. W. Gardner, Tht Otters fayttm. pp roj-33, 

*G. A, ReuTtcr, Myvmnut, pp. 4^, 47, 67, 93 
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COSMETICS, PERFUMES AND INCENSE 
Coiwirncs 

Cosmetics are a* old its vanity. In Egypt fforir use can Ur traced 
back almost to the talliest pen od of which burials have been found, 
and continues to the present day. 

The an l ion Egyptian cosrneEics. included eye-paints, facc-pa in Is *tnd 
oils and solid £us (ointments), all o 1 which are here considered* 

Eyc<paini* 

The two commonest eye-paint* were malachite (a green ore cA 
topper) and galena (.1 dark grey ore of lead), the former being the 
earlier of the two, but being ultimately brgdy replaced by tbe latter, 
which became the principal eve-pa mt cf the country. Both malachite 
and galena ate found in the graves in several conditions, namely* a* 
fragments of the raw material, as stains on palettes and stone* on 
which dm was ground when required for use and in the prepared state 
({oh!}, cither at a compart mast cf the finely ground material made 
into a paste (now dry) or moit frequently as a powder. Malachite is 
known from the Tasian* Badaxian and predynastk period* 4 - *■ 1,4 until 
at least the Nineteenth Dynasty;" whik galena, although it has once 
I seen found from the Badarian period,* dues not appear generally until 
i IstUc hm* ! 1 but it continues until she Coptic period. 1 

The crude form cf both rmtachke and fpkna was often placed in 
the graves in small linen or leather hags. The prepared lortn ha* been 

fc Q r firanton, Uoatuftdd^ p. 

1 C. grume*!-. yj* j*J BaJan, s. p. t*i- 

1 tr. Eiiuniftn ami C, CatwiTliompum. T£r Ait^roiv Ci^Inet ion, pp 31+ 

Im:—qg. ici_ |£jl 

* W M. F. Fttiie, . SVriuflsw E£Ppf, p «- 

1 A. Wtcdernmtn^ IWtrftfi *5/ Attfkm KoM m it* Strdum, W. M. F Petrie, 
PP 4 ** 41 

* G. Urimcnn, Afan»£«Wtf, pp, 5^ 57. 

* G. hmnioa. Q** end r. pp *3, y+ 63, 70 

* Sir H. Moad ant! Q H. Myers, CtmttetUs if drmmw* e p p. it 
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found contained in ifadls' in segments of hollow reeds, wrapped in 
rhc leaves of plants and in small vases. iomeume* reed-shaped- 

When {oM is fmuid as a mass, as distinct fn*ri a powder, itiis has 
often manifestly shrunk 1 ' 1 and has also lorntfimcs acquired marlonp 
from die interior of the receptacle, 1 from which it is evident dut such 
prcfMfitiiw wait originally Ln the cooriiton of a paitCi which has 
dried. With what the fine powder was mixed to form the pane hat 
not been determined, though, since fatty matter is absent 1 the use 
either of water or gum und water seems probable. Fatty matter, how¬ 
ever, may have been used in applying 'hr fahl to the feee. 

The composition of the -indent Egyptian^ \oJil ha t been tie scribed 
by various writers, including Wiedemann* (from analyses by Fischer)* 
Florence and Lorct* (who quote Fischer’s analyses -and in addition give 
particulars of a few earlier ones and of two of their ow n); Barthoux* 
(who examined various specimens ihuught to be kohl) and myself, who 
have analysed a large number of specimens, the results of a few oi which 
have been published-' 1 

The results at the arialy^ rderml to> OTittmg those of 
Barthcux, which will be dealt with separately, show dial the material 
was galena in 40 cases out of 61 * (approximately £5.5 per cent), 
While the rest consisted nf respectively carbonate of (cad 1 * (2); 
blact oxide of topper (1); brown ochre" (5); magnetic oxide nf 
win 1 (t); oxide of manganese” (o); sulphide of antimony 11 ' (t); 

1 shrill writ aiw employed * mvjuaek* fw pignwnf other dun ty=-p»ini- 
SA. Wiedemann, dp.i«„ p- *r- . . .. 

5 PjoJcukriy notictiiilf in the caic of dry p«*n in (hells. 

< A- WifdrtHami, Ifp.ru , pp. Ai—S „ . _ „ , 

■ flomtuie jii-J V. Lord. U rotiytf noir n lr rally*r rrrt, m Faudta * 

Uahthour, ]. de Morgan, »ty5,pP' *5J-44* . . ; , 

1 fl Bji ifhiniA-i J/j }nrdi paritmadti it emutvf* f .j fnf. At 

Giog.. U Cttr*. Aerd wv lV FP -x 1 -* 

r r; Reunion, £fcw W HaJar,. t, p, 

< J. L (,hiiheil. Anmaki Jh Srmre. 11 (1901K |1 Md- 

I Two Willi nice of ttitphwk of aulinumy *ml five with arhon. 

« Onr with trace of sulphide of antimony. 

II O H. -Mjen (Criwrimrj uj Aimaiit, 1 , pp ij. m) feponi she finiune of 
JimcudH used''at « «WWtk faml a jiKdynialfc comb. Bmwn and yellow ochre* 
it< - fiifii-ly eat thy foum of limtmuc. 

» H F, Wtftlndt -The Trrsmtr r»/ El Uhun, p. fry) jniislahra ia aralfu* by 
Rapp nf a inecuueo of koM dut roniiucd of Muck oxide of iron and earthy miner. 

''kith oxide of manK»n«c and galena were found by the Department of 
AtuupiUks of Eleventh Dm-uiy dau at Knm d film (Delta), and these I have 

rmtim pd, 

** Kmctccmh tSytfaH)* dait 
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malachite* (4), and chrysocdb, a greenish-blue ore of copper (f). 

It will be seen that onK one of the specimen* consisted of an 
antimony compound and only three others continued any -inrimocty 
compound and those only a trace, mamfbtty present as m accidental 
impurity. The general sde4, therefore, that an deni Egyptian iahl, 
except when St was the green malachite or ehry sordid, always either 
consisted ol or contain eel antimony or an antimony compel und is 
wrong, and hence ir is most misleading to term it stibutm (an early 
Latin name for sulphide of antimonyv transfer red later to the metal), 
as 11 sometimjes do ne. five me stake potsihfy arose from the fact that 
among the Romans an antimony compound, called by (Pliny J ttimmi 
and stiM, was employed in eye-cosmetics and eye-medicines. 

Lane states' that the ordinary Egyptian %oftt of hit day consisted 
at smoke-black (soar) made by burning tidier a cheap kind of frankin¬ 
cense or the sheik of almonds and that the special quality used an 
account of sts supposed medicinal properties contained, beside* carbon, 
a variety of other ingtcdirMi, which he enumerates, and which include 
lead me, bur arming w hich there is no mention of any antunony com* 
pound. The present-day Egyptian ^oAI alsc? consists of soot, made, 
according to ti run ton,* by burning the safflower plant (CariJiamus 
tinttorias), and is applied by means of a small wooden, bone, ivory 
or metal rod, the tip of which is moistened with water and dipped 
into the powder. These rods only began to appear in the Eleventh 
Dynasty, before which time the JjpAl was probably put on with the 
ringer. Budge found 4 dial certain specimens of modern from 
the Sudan tumbled of black oxide of manga rtex. Sonmni in tySo *aid 
that in Egypt a mixture of bfarfdead (galena) and lamp black was 
used/ 

Barthoiuc 1 * account of the composition of ancient Egyptian ^oAF 
is disappointing, as the data and particulars of origin of the specimens, 
as wdl 23 the number of each kind examined, are omitted. Although 
the correctness of the analytical resultf is nol questioned, it h probable 

1 Ont spodnicn *** mixed with resin, but HaiciiCc and Lora [op. tit., p 161) 
contCDLl that dm wa# a medicinal preparation and nos ^okl. 

! 13 , H 

E w. Line. Tb? Mksmv-j and Cmtomt &f tie Ktadrtn Efyptiiw (Every¬ 
man's Library), p. 37. 

4 C. Brunton. pJN and Badari, i, p. 63 . 

* E. A. WaUii flucJge, Tie .Wtmirery, and cd, p, 355. 

* Swinnu. Tmrcii m and Lo&rr Agypf, JL Hunter, 1, p, 263. 

Tbs ward employed u 1 /Wr/ which h used spptftndy la mean mmm% 

am jwi cosmetics generally 1 , 
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that several of the specimens were not eye-pints and that others ««« 
n<H even cosmetic* nl any sort The grater proportion coniisted wholly 
or partly of galena-, the rest included carbonate of lead; a compound 
of antimony and lead (the only one in which any antimony compound 
occurred); vegetable black (i.e. soot obtained by burning vegetable 
nutter); compounds of ancme (both with and without admixed iron 
pyrites, some being orange-coloured and probably none of them 
ttimttici) and chrysoeolla. Another ot the specimens Barth mix 
iUggests mav have Lwen composed of bitumen impregnated with 
aromatic ci^ncci This is described as being chestnut-brow n, which 
is not the colour of bitumen, and apart from the improbability of 
bitumen having been employed for such a purpose, for which it would 
be most unsuitable, aromatic essences a separate endues, that could 
he employed for impregnating other substances, were unknown Ut the 
ancient Egyptians, since to obtain them a knowledge nt diidlbtioa 
would have been necessary, and this process was not discovered until 
a very Ure date. 1 A further specimen was rose-coloured and consisted 
of 3 mixture of common fair, sodium sulphate, haematite and organic 
matter, but the composition makes it doubtful whether it was a cosmetic 
of any wit, and it was almost certainly nut an eye-paint. Wax and 
fatty matter occurred in several instances, but these specimens, although 
tliey may have been cosmetics, were probably not eye-paint*, since all 
the specimens of J^o-Ai analysed by Fischer, 3 Florence and Loret/ and 
mvself have been her from these substances. In a lew cases, too, resin 
(sometimes aromatic) was present, but these also are unlikely to have 
been eye-paints, since all the specimens of tyhi analysed by others have 
been free from resin. In one cure it i* true that a powder e xam i ned 
by von Bacycr consisted of malachite md tesin. but Florence and 
Loret consider this tn have been a medicament and not an eye-paint On 
account of the disruption on the receptacle.* Although resin is 
frequently found in graves, particularly in those of early date, close to 
or associated with the eve-paint materials malachite and galena, there 
u no evidence to show that it was used with thtm, and, as already 
mentioned, all the pr; pared eyc-painu analysed have been free from 
resin, except the few specimens re pried by Baithoux, and that there 
were indeed eye-paint needs confirmation. In view of Elliot Smith's 

»See p, 33. 

J A. Wiedemann. Op tit,, pp. 41-4, 

* A Florence and V. Lo^i. op at . pp, 

* A, Florence and V. Lord, of, ttt.. p. 161. 
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ftatetncnt' that the malachite and resin were ground Togedicr on the 
date palettes (also frequently found in the graves}* a mimhct of 
experiments were tnadc by me with specimen! of ancient malachite 
,uid ancient resin and also with ancient malachite and modern teim 
(aiopliom) vvhkh were ground together to a very fine powder and 
applied to the free and in no instance was their any satisfactory 
adhesion in the drift 

The contents of a small greenish-blue glass iiorde J one of about a 
dozen in the possession of an antiquity dealer in Cairo and probably 
oi Roman date, analysed by me proved to lie haematite (oxide of iron) 
in fine powder. 

Thr material* oF die early eye-pa inis,, malachite and galeni, are both 
products of Egypt, malachite being found in Sinai and in the eastern 
desert and galena nwr Aswan and on the Red Sea Coast The 
additional materials occasionally employed kler, namely carbonate of 
lead, oxide of copper, ochre, magnetic oxide of iron, oxide of mam 
ganese and chrvsocolh are also all local products, the only exceptions 
being compounds of antimony, which, so far as is known* do not occur 
in Egypt, but which air (bund in Asia Minor, Persia and pcttibly also 
in Arabia , 3 

According ro the ancient records eye-print was obtained in the 
Twelfth Dynasty fram the Asiatics . 3 in the Eighteenth Dynasty from 
Naharin in western Asia 4 and from Punr fc * and in the Nineteenth 
Dynasty from Coptcs.* Although there was no necessity for the 
Egyptians to import cye paint from abroad, since all the material* cm- 
pCrytd, except the very tardy used antimony compounds occur 
naturally in the country, there would not have been any difficulty in 
obtaining it from AsLs, where the varioui material! also txxur, The 
eye pint I mm Goptos that so purzlcd Max M filler 1 may well have 
been galena imra the Red Sea coast, but what eve paint could have 
been brought from Punt is a question not easily answered- Punt is 
chiefly associated with odoriferous guimrains used as incense ^whkh 
in the list of articles obtained air enumerated icparaldyX hut these 

I Q- Eliioir Smith, /n Mr Btpnning, p* j- r 

£ F, Burton, fa) Th? 0 &}i Mi&cf of |*p, 16>*_ 375, jqra; (J) TAr Lind 

#1 Afifif*™. 1 , pp. xiii 194 . 

I I H. Brcuteil, Anritnt Jtarorif */ Egyff t t„ ft ill, n i 

4 n. 501: * u, 365, jp, 

4 A, Ernmn, Tkf Luenmrt 0/ Me Anri+nf Egyptiunt, tram, A M. Blackman, 

P & 

T W . Mas Mill Let, Egypt&to^ot! Arjwta, u T pp. £5^ 
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aic not eve-paints. though they were sometimes employed to impart a 
fragrance'u> ointments Fredas cosmetics. It is certainly posiiWe, kw- 
ever, although it seems unlikely, ihat some mineral substance, not 
native to frrnt (tmee none Ikelv to have been sent to Egypt is known 
to occur there) may have reached Egypt by way of Punt, m the same 
manner as in Roman times produce from India was canted to ports 
oti the African coast and thence trans-shipped to lu!y, If this were so, 
live materia! referred to may have been malachite or galena, which 
were the principal eye paints'of ancient Egy pt and both of which occur 

in Arabia, 1 - * 


Furc-paintj 

[ft addition to painting round the eyes, the ancient Egyptian women 
probably sometimes also coloured their cheeks, tince this is tbe most 
reasonable explanation of certain red pigment found in thc^giavrs 
associated with pieties’* * and os stains on plettri 1 - 1 and 
jftHics 1 ' on which it was ground Tor use. This pigment is a naturally 
occurring red oxide of iron, generally termed haematite, but which 
would Ini more correctly described as red ochre- 


Qih and Fats 

As oils and fats used as cosmetics were frequently scented, except 
when employed by the poorer classes, they will be dealt with as 
perfumes, 

* ft F, Button, 9p. r«-, (a> Rf> >4*. *M* «9* J2? - 35°i (*> *■ PP- xi - ***• 
X *s K.l'.^urtaii^g-’«*- (*) PP- **• *N- 3F'»! <*> '* Pf^ a*. **95 »» PP* 

Firth, Anh. Sunvy of Stub**, Report for tyiS-rjl/, p, 157, 

*G, Bruntm, Ksia^rWi, fp, J*, 57 < ^ 

' W, M. F. Peirie, Ptrhittorit Egypt* P- J7 

4 W M, F, Petrie and J. H. Quibcll, and Bdtm , p- S 3 - 

r W 34 p jti,j E> Maduy. litliopaht* Kafr Ammar and JA*ni/.T. 

p. 1$. _ 

»G bninvrm and G, C*u>n-Thompson, °F «*. p. 31 . 

* f. F. Quilwll. Arfhtie Qbftets, r, pp 2a&. 137. 

** 0 . firiinloB, tlan aud Buiian., I. ip, 6 a. „ , t 

» p r ,! lX t„ ri which wji the only red pigment known m ancient Egypt 
until ven fate, wjn also much employed for painting tombi and ftthrf 
obtecn, w bIw by ilit scribe* in writing. and it b lotinil in grave*, arnit 
altn^i-thff from paledo ami from any suggertieft of io ure in personal 
adornment, 
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Perfumes 

The perfumes of ancient Egypt consisted chiefly of fagrml oil* 
and luts (ointment), the me of which is mentioned frequently in the 
undent records 1 * 1 and by several of the Greek and Roman WfitCtt- 
Tliat in a hot. dry cbmate t such as Ehai of Egy pt, oils and fais should 
have been Applied to the skin and ha±r was only natural, and the 
practice is cotnttiuti in Nubia, the Sudan and other parts of Airica at 
the present day. The oil was of more than one kind, that used by 
the poorer classes, according to Strabo/ being castor oil, which U ttiO 
used far this purpose in Nubia, Of solid fats the choice was small, 
Ijctng limited to ammj] fats. 

From purely theoretical considerations alone it is exceedingly 
probable that fragrant mbstances weft sometimes added to these oils 
and fats, not only to tender them more pleasing, but sJso to mask the 
tendency of such materials to become rancid and disagreeable. 
Fortunately* however* It is noi necessary to rely on conjecture as there 
bdefinite evkfeti.ee that such indeed was the case* as wiU now be shown. 

The modem liquid scents and perfumes are solutions in alcohol of 
various odoriferous principles derived from the flowers, trutls* wood* 
bark a leaves or seeds of plants, hut more generally from flower*. Such 
perfumes cannot have been known in ancient Egypt* since to produce 
many of them, as well as to produce the alcohol to dissolve rhem p a 
knowledge of the process of distillation is essential, and this was almost 
certainly not discovered until a late penod, die earliest reference to it 
that can be traced being one by Aristotle* in the fourth century o.c. 
Both Theophrastus* (fourth to third century s.c*) and Pliny (first cen^ 
ton vu<)* also mention distil I ation, and from the methods described 
it seems clear that die process wa$ then in a primitive and* therefore, 
presumably early stage.' 

After alcohol* the next ben medium for absorbing and retaining 
odours ii £ar or oil. a (act that La largely made use of at the present 
day to abstract the scent from flowers, the petals of which are placed 
in layers of solid fin or soaked m oik the perfume being afterward* 
removed by means of alcohol* in which condition it t* used. This 
method, at least in its entirety, must have been unknown until the 

*f H HrtAKcd* op of-, v - Index)* pp. 1^3, 14? 

: \ Ennui, tip fi.\,fpp. 0 > 61, &h tgtf, mm* J07, ±44. 24k 2 -W- 

* XVli : 5. * Mctrvtoiogtfn, 1 : q. li; II 1 > 

" Enquiry info Fhititf, 11 : 3 . 1 - 3 . 

w %v: 7;’ xvi ; st-i T See p. 377, 
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process of teparating alcohol by distillation from fluids cunusuing it 
was discovered, though s partial application of it would have been 
possible without alcohol since after the fir or oil bad become thoroughly 
impregnated with die pej-fume n if the exhausted petals had been picked 
out, strasued out or otherwise removed, a scented fit or oil would have 
remained. A method of this kind was practised by the Greeks in the 
time of Theophrastus, 1 the ml most used bring that from the Egyptian 
or Syrian hahnor (Balanites atgyprioca), though olive oil and almond 
oil were also employed; it is described by Dkiscoride* 1 in connexion 
with oil of Lilies* the Egyptian make of which he says was one of the 
besL A me hod was also in use by the Romans of Pliny^s day,* 

various plants and plant products being left to steep in oil and then 
pressed, or wuoeUfne& boiled in oil. That a corresponding process wa* 
also employed in Egypt seems indicated hy Pliny's enumeration of 
various oik among the aonmtttetits of Egyptian unguents/ 

The process nf pressing flowers, gum-resins and other fragrant 
materials with oil ( and the removal of the perfumed oil from the 
exhausted materia] was by wringing or squeezing in a cloth or sack, 
exactly in the same manner as the skins and stalks of grapes were 
pressed. This u proved by several representation* from tomb walk, 
for example, or.*- in a Middle Kingdom tomb at ikni Hasan, now 
destroyed, but copied by Critlfiud in tfy* another on a bas-relief nf 
* neorncmphiie date in the Louvre Museum/ and a third oti bas- 
relief of Ptolemaic date m the Museum Scheurlrrr, HolLmd * The 
perfume in each case is that from lilies, 

Egyptian perfumes are described hy both Theophrastus and Pliny 1 * 
and are mentioned by AthenacuV* w ho calls them the best, mid 
expensive, Tbeophratfm state* that one wa* made from several 
ingredients, including cinnamon and mvirh® 1 (the other ingredients 
not bring named) and that a certain perfumer 1 had had Egyptian 
perfume in hU shop for eight yean. - . and that if was still in good 
case, in fort better than fresh perfume/ Pliny says that Egypt was the 
gantry best suited of all for die production of unguent*, and th.it m 

1 CvRcrrmr*# OJ$urf, jv : 14. 5 Op, err,, iv : 15; i 6 t 19. 1 1: da, 

* XI it : 31 XV : y r * am t a. 

* F. Cailiriud, kethmkn tur trt frti rt rtftitrj, jSji* Pi. 1 ja. 
r SfoftnrnrxJi rj m/mmrwf Frcrf, xrr. Fix W t V. VT 

1 Vdfi B'iung, Mull. iiin dc Vrtteniging im Bcr&rdrnTtg dtp Krmm < mn 
stui^t Bmckaving, iv (r^M), 9-14 
■ xm : a, 6, l * FAc Drtpwwp hitts, 1 ; 66; m; 114; 3m : 553, 

It Coturrmitig OdaKti , VI i aB, JO, jl / IX ; $&: K : 41. 44;, XI - <$. 
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one time ihdK! mait esteemed in iic Runun world were from Mefidcs, 
and he describe* du- Mndestan unpent as being of avery complex 
composition* cofiiuting ruigmally ci oil ol iHitenw. 1 re*ia and myrrh. 
hui at a later penod containing an Egyptian <ni ttsrucicd from bluer 
almonds oil oi unripe olivet ((»7rpj f t«d(tfw), , ‘ * cardamoms 

sweet rush, lioncy* wmc f myrrh, seed of hatiamtim* galbamim and 
turpentine rtsut A Men design unguent made from baianov o)L myrrh* 
cajtfb and resin is alto mentioned by Dioscoiidcs/ Pliny also slates 
that the myrofodtfriwrci, which grew in die country of the 1 mgtodytae. 
in the Thebaid and in the pans of Arabia that separate Judea from 
Egypt, yielded an nil particularly suitable for unguenis^ also that 
Egyptian daft* or spatitf* and the fruit ol □ palm called i idipJOJ 1 were 
all used b making unguents; he also mentions another Egyptian 
unguent made from cypnnum which he states was an Egyptian tree* 
anti which was probably henna, the flowers -1 which :nc odoriferous 

Bitter almond oil {rutfQpinm) is mentioned by Dia5c0nd.es** but this 
wntcr also describes 1 ’ an Egyptian ointment called metopion, which 
was made from bintx almonds* onsphncmt oil, card a martin jeAcrtur, 
ashmus, honey* wine* myrrh, Msamum seed, galbanom and renn^ 

In connexion with henna it may be mentioned: that the leaves were 
poiiibly used in ancient Egypt, much at ihcy arc to day, in die form 
of a jmte to colour the palms of die hands, the soles ol the lect* the 
nails and the hair* Thus, the Romans certainly employed henna, an 
Egyptian shrub* for colouring the hair/ 1 and probably dir re fore abo 
the Egyptians, 13 Newberry identified twigs t>i henna from the 
Ptolemaic cemetery at Ha war a/ J 

Besides the perfumes from plants already dealt with and in the 
absence of animal perfumes {the principal bang ambergris* civet and 
musk), for the ms of which in ancient Egypt there b no evidence, 
the only other likely odoriferous substance* that remain for considera¬ 
tion arc the plant products* resms and gum-rcftn% ihr the use of which 
to perfume oil* and fats there u a certain amount ert positive evidence, 
that may no w be considered. 

I Set p. 333. 

* in : So; ixm : 3^ The utett itsme aim j|iven m (he juke U unripe grapes 

4 fr Ji* 

K in: 46* The my/fliuLiniifT? trf the anaoiti wai Moving# j ptrrd or St otat/era. 
Hid the oil wju ben oil 5« p. 

* *u ; fc*. 1 xu : 47. * ms 51- * 1 r 39- 11 ( i 7J- 

II xxm: 41s. ** Seep 35ft, 

l * P, 1L Ncvi berry, in Jfottm* Bfriiw Antnoc^ W M. F. Fetryr* p> 5 a. 
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lilt statement of ThcophraJtm that a certain Egyptian unguent 
con Mined myrrh has already been quoted, -is also that of Dnuto rides 
that one Egyptian unguent contained myrrh, galbanum and roan* and 
that the Mendeskn unguent contained myrrh and resin, and that of 
Pliny that resin* turpentine reaim myrrh and golEmum entered into 
the composition of the Mtndcsian unguent, and to these may be added 
5<sme slight evidence from the Egyptian record? and from the tombs. 
Although an a rule there is Little to suggest that any of die oils, fats 
and ointments, so frequently mentioned m the records, were scented 
(there being usually either no description of the material or merely a 
statement of the purpose for which it was employed), there arc several 
exceptions, namely one instance in which the 1 stncJl of unguents 1 is 
referred to, 1 two others in which * swtrei oil of gums r4 and two in 
which * ointment of gums 1 * respectively are named and. since gums 
are not odoriferous, but since resins and gum-resins are even to-day 
often wrongly termed gums, die no met suggest ^ |>ostibility that the 
oil and ointment referred to may have been perfumed by means of 
fragrant trims or gum-re sins. 

From the tombs the ev idence leaves touch to be desired, bur detinue 
facts are gradually being accumulated. Fatty matter has often been 
found m graves, and this frequently possesses a strong smell,*- J -* hut 
probably in no instance is the smell the anginal one, nor can it reason' 
ably be called a perfume; in all the case* known to me it Im always 
been a secondary smell due to chemical changes that hare taken place 
in the ftt, often being suggestive of faftdd coconut oil and occasionally 
of valeric add.' Very few example? of this fatty matter have been 
analysed, and there n no definite proof that any of the specimens were 
cosmetics, though in one instance this is very probable. Sometimes the 
laity maticr consists largely of mixed palmitic and stearic acids.*• f - l# 
protublv representing an original animal Git. Four specimens examined 

1 A* bjiuiiEi' op or,, p. 150 . 

3 f. R P riited, op. dr, ( m T 497, 498. 1 iv* 47 6 p 477j 

- W, M r\ PclriCp The Royal T&m&i,, 1* p. 14 

■ Gi A. Waiciwrifhii AtwiiA* p 14, 

* W. M. F. Pcttic am! f B Qujfed!, Nfddd* and BaJLt, pp 27, to, *ij r 

' Scc Chapter mi ■ 'ih. Fan and Waxes 

1 A Liivxi, in Tkc Tamb- Tus-jnkn-4mfn, HowaitJ Canrr, it H Appendix ti k 
pp. i*. 177. 

* V. M F Peine jjvI | f. Qtiibcf], Na,jada and Balls , p ji>. 

L * A. C Oirtpr:i^4i and H | PlendcrLotk, Examination of Anc~mt Egyptian 
. ftfi flii^A Amtm) €&Fmrtt*r t in (rip fourt f CAtm. Sac., cxxix sm 2614-19; 

in (*■! TAr Tomb of Trt+m& Amen, Howard Carter, » f Appendix, iv, 
pp. 306-10. 
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have been mixed with solid materia) that ha* not been identified/- 1 
but which in one instance was possibly a balsam/ According t>> Pliny-* 
however, the Roman perfumers of his day (and pebbly, therefore* 
the Egyptian perfumer* Am) thought that gum or resin added to .. 
coiinetic fixed the perfume* anti jI seems possible thai the solid matter 
referred to may have hern, ntn a fragrant resin or gum-min added to 
perfume die fat, bin a non odorifemus gum or resin used to fix a per¬ 
fume obtained from some other source. Five vp^unens ot material, 
all very much abke, fmm different compartments of a toilet box of 
unknown date examined: by Gowland gave results from which he con¬ 
cluded that the material consisted of beeswax mixed with an aromatic 
resin and a small proportion of vegetable oil/ 

According to PidseoHdcs, the Egyptians knew the root of the iris 
as a perfume 1 ; he says, too h that Bdsutuun (Bdltam&fcndron op&- 
tvlsamum) grew in a certain valley in judea (the Ionian Valley) and 
in Egypt/ This is probably the modern Mm but that it 

ever grew tn Egypt- is most unlikely, Schwdhjurth# however, states 
that it ttrew in south Nubia. 1 The inctn*c Kypks used m ancient 
Egypt, of which so much lias been written, was a very composite 
material. Plutarch says 1 that it consisted of sixteen ingredients; 
Dioscorides/* however, gives only tern Several of die ingredients have 
not been identified with certainty . 

Eight specimens of materials of unknown date, thought to be 
perfumes, examined by Rentier, are stated to have consisted generaUs 
of a mixture of all nr me si oi the foil owing mimed -ub-sunces: rtorax. 
tncense f myrrh, turpentine resins, bitumen of 1 tide a perfumed with 
henna, aromatic vegetable material mixed with pim wine or the 
extract of certain fruits (such a» cassia or tamarind) and grape 


1 A. Lticjj, in Tkc Tomb of T^nl^kAmcit. Howard Garter, u, Appendix u f 

pp. 176, 177* , t 1. 

- w jneltJlltt) ih« examined by Cbpouu and Ptandtricitn ainl 

ptcvimalv by me together with three apparently Kinv what Hindu iprcimtni 
c^j/stcjini by mt. 

J A. C Cfiicmun and H- J- P!tn<jcflnih a Examination ojf *rr AncicM tgypfiiM 
{Tvtankh Jmew) Cosmetic, in (tfj Cbrm $qc , (tpfi) PF *6i^-i9i 

m The Tomb 0/ Tui**W 4 me** Ho**fd Carter, u. Appendix. iv> 

pp. 

* 3QUt Z- 

C^wLim[ P Proi - [irM* Arth-, xs pp- ^8*9. 

* 11 I# f i: 

•C. A. Wjmbright, b t p. 

* Plutarch, hit and 1 Qfini* Frftidi tuns by M. MniDJcr* pp. 5 ?* Ht. 
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wine. : These analyse* were made an very small quantities of materials 
(jrom 0.49ft gram to 3*695 grams), and the conclusions are much too 
definite for the chemical results obtained. Thus, that a very minute 
residue of btodt material, suggestive oi bitumen and containing 
sulphur, was obtained from cadi specimen is not questioned, but the 
evidence is not sufficient to prove that this was bitumen of Judea*' 
Such a residue it not infrequent in the case of organic substances of 
the nature of those examined, especially when they are several 
thousands of years old, Tbsr bitumen wa> 'aided to perfumes and in 
yuch very 1 sin all proportions as die black residue represented is not 
only not warranted by the evidence, bui i* most improbable. The 
correctness, too, ui the identification of so many different substances 
in (lie one mixture, particularly when dealing with such small quan¬ 
tities as were examined, needs confirmation/ 

Incense 

Since the word incense (Latin mcenderr. to bum or kindle) has ihc 
urn, literal meaning as dir word perfume, which is the aroma given 
orf with the iitU'ke {per fumum) of any odoriferous »ultstaiiee when 
burned, incense, tberdhre, should l>e included in any description of 
ancient Egyptian perfumes. 

That incense was employed in ancient Egypt there can be do doubt. 
Both incense* 1 * and incense burners (censers)' arc mentioned in the 
ancient records, and the offering of incense is shown in the illustrations 
to the Book of the Dead and is one of the commonest subjects pictured 
in temple* and tombs, and incense 1 * and incense burner* 1 *" 1 * have 
been found in graves. 

1 L Rentier, Amdytei Jet parfitm^ JgypHtmt, in Antultt da StrvUe, im (1914). 
up. 4U-7S. ■ S« r j4.i1 > See p- 367. * J. II. BiCJiuaJ. op. eil.. v (Index), |>. 13+ 

■ A- Eniwfl. op. m , pp. *£, ji, is, 40. 91, i«. toj. 105. *33. 109, 235. *39. 
*47, aBy, *53, 4 f. H. Breasted, op. ate, v Redo), p. 1 s j, 

r E, B. Aytton, C. T, OnmWy and A. £, P, Wctgall, Airy Jos. tti, p. 34. 

* A, Liras, m Tht Tomb of Tut-**l(h-Anir*, Howinl Carter, 11, A p p endix r), 
p. liti ui. Appendix a, p. tit- 

* O, A. Retsncr, Arch. Survey 0/ Nubia, Report for 1 pop-rpoA, 1, p. 85. 

14 G. Brumes. (a) Q** *** Rodin, 1. p. 351 (A) £>** omd Bodon, a, p, 6; 

PI. lxuvui, 96 d. 

« a A. Rftinsr. op, nf. t pp. 78 , fa, (* 3 , 65 . U, fa fa -*■>, - 4tl ^ 

C. M. Firth, ,^fvA. i'liney r>JT A’ufea. Report for loop- ipro. p. id; Report 

for tqio-iijt), pp. 5a, 53. 5 ’. 59, to, fa 65.fa 73 . ?»• W 

u W M. F Peine, Dmitrth, p. 34. 

’* II FrifiUon, The Cm trtmrj of AbyJos : l Verb, of tht Season rpaj-ipai, in 
lournulof Efipmr. Attheeoiogy, sv: (15,30), p. 117, 

Brttniwi, Uotugedda, p. 134. 
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At what date incense wan first used m Egypt is uncertain, bur the 
earliest references that can he (raced arc «T the Fifth 1 and Sixth* 
Dynasties rmpre lively, an if an incense burner of the Filth Dynasty' 
lias recently (seen discovered- The earliest certain incense of which I 
Have any knowledge is from the end of die Eighteenth Dynasty, which 
wn in the shape of small halls simitar to those so frequently depicted 
on monuments.* Incense of the Ptolemaic period from the grave* uf 
the priests of Philae found by fteisner was also partly in the form of 
bails and partly as disks. It is recorded, too, that incense w jl among 
the tri nncln ijrtn deposits of the tomb ol Aahmes 1," but [fiat (bn was 
prepared intense, such is that just mentioned, needs confirmation. It 
is described as being in ‘ pieces ' and is much more likdy to have been 
die dark brown resin, lump* of which so frequently occur in graves, 
particularly, but not exclusively, in those of early date, and although 
it may have been incense, this u not certain. Two small halls ut 
incense from the Graeco-Roman cemetery at Hawara are in the Kew 
Muse um .' 

The two best known and most important incense materials arc 
frankincense and myrrh, which may turn be described. 


Frankincense {Oliintnam) 

This has been regarded from a very early period, and » still regarded, 
as true or genuine incense. It is a fragrant gum-resin occurring in the 
form of targe tra/s. generally of a light yellowish-brown colour, 
though the purer varieties are almost colourless or u! a slight greenish 
tint.* It is translucent when fresh, hue alter transport (which is neces¬ 
sarily the condition in which it come; info commerce) ir becomes 
covered with its own fine duir, produced by friction between the pieces, 
and the outside U then tern i-opaque, Most other incense materials are 
more definitely coloured, many of them being dark yellow, dark 
yellowish-red, yellowish-brown or, in a lew cases, grey or black. T he 

* J. H. Breasted, ret, i, 161. 1 33*. 

1 H. FratiUort, Thr Crmefrirw* of Abyiioi: tVor^ of the Staton 1915-1916, in 
founui of Efypiisn AtrAcfuiogy. xm (1950). p. a*?. 

* A. Lucas, in The Tomb of TuiankA-Amm, Howard Cinet. n. Appendix ti, 
p. 1K41 in. Appendix 11, p. T&j. 

1 tJ, A. ttsmsef, Arch, Survey of Sulm, Report far ifoj—tQfiS, 1 . p. 8$. 

* E. fL Ayrtmi, C. T. Cuirdi v and A, E- P. Wcigjdl, Abydoi, tu. p. 34- 

* Museum No. t, No. 155/188!!. 

* Bertram Tbomai. Arab* FHir. p. iaa* R. H. Kknun. TAe Vitutilinf of 

Arab*. 1957, p 313, 
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white incense. therefore, men tinned in the Papyrus Harris 1 ( 1 wtntitih 
Dynasty) suggests frankincense, since this is more nearly white thou 
any other incense material. Pliny stales that whiteness was one of the 
features whereby a good quality of frankincense (Latin, Thttt) might 
be recognized, 1 and its name in Hebrew. Greek and Arabic signifies 
milk-white, 

Frankincense is yielded b\ certain small trees rjf the genus BostveUti, 
growing principally m Somaliland and southern Arabia* A variety of 
fr in kin l tn.se, however* is obtained from Commiphora prdunrujafj. 
which grows in the eastern Sudan near Gallabat' and also in the 
adjoining parts of AbyUtoia- The statements in the ancient records, 
therefore, that incense icached Egypt from Negro tribes in the Sixth 
Dynasty* and from Punt in the Eighteenth 1 and Twentieth' Dynastic* 
in no way con diet with its having been frankincense, since Punt 
(w hether Somaliland Or southern Arabia) is the home of ftankioccUK, 
while the Negro tribes dwelt to the south of Egypt, and a product of 
Punt or of the eastern Sudan might easily have passed through thdr 
country ‘in its way to Egypt, Even the incense obi lined Irom Retccu, 
Zahi* and Nahiirin' in the Eighteenth Dynasty may have been, at least 
in part, frankincense, since; there would no! have licen any great diffi¬ 
culty m a product of southern Arabia reaching western Asia, though, 
on the other hand, this source suggests some other kind of incense 
material. 

pjjnv quotes King Juba fur the statement that the frankincense free 
irAttfj grew in Cttomiia and Egypt, 1 where ’ (apparently Egypt is 
meant) it was introduced by ihe Ptolemies, 1 ' hut in another place" hr 
jays that it was lidanum that was found originally in Car manta, and 
that was planted by order of the Ptolemies ‘ in the parts beyond 

Egypt-’ 

The trees brought by Hntshcput’s expedition from Punt, which are 
depicted on the Walls ei' the qtreen’s mortuary temple at Dcir cl Bahari, 
□re termed myrrh by Breasted" and frankincense by Naville 1 * and 

' I, H, Breasted, of. m , w, sjj, ijj. j«a, 37^ * *11 p. 

* \n 1T ,; L j:£ih e! ir € m rfi*+> uf the Diitrkj CommuiiMicf, fjjllitus. I been 

jb!c ru ob‘ain --01111 of inis inccitx for c*amiiiaTioii, There are vpreimml of 11 
in the Impcrui lnnuuit bfuv urn. I-n ml tin, 

* I- f t. [ffi-i*i(ii op- nr., t, 364 * 11. 1 * 5 - *< v * tjv 

* It, 447, 472, 471 , 491. $t*. tflb * 11 . 5^ 5 '* 1 - >** 

*11,-kb. ** Ml: Jl. u Ml =17- 

11 J. R Breasted. op, «f., u, 564, 165, 

I* t_ Navillr, The Temple of t>nr el h<iktti, 111, p. U 
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are stated bv SchofT' to be Bocuvlti* Conen, the frankincense tret (if 
Dfiofar in tombcrii Arabia. Representation i uf about 30 trees, or parts 
of trees, still exist on the walla of the temple, two forms being shows, 
one having luxuriant foliage and the other being quite bare, hut 
whether they are the same tree depicted differently or at different 
Masons of the y«r, or whether they are two entirely different trees 
there is nothing to indicate. In any ca«* however, they are drawn in 
to conventional a manner that there cannot be any certainty about their 
identity. Schnff takes note only of die trees with foliage (which .ire 
those usually copied) ignoring altogether those without foliage, and 
he *»vs that the rich foliage cannot be meant to represent ' the bare, 
thorny, trifoliate, but almost lea dess myrrh tier, nor the almost equally 
leaflet vurittici of Somaliland frank incense 1 It is possible,, however, 
that the trees without foliage may be intended lor utit of these. 

Among the import* into Egypt in the Roman period on which duty 
was levied was frankincense* (both African and Arabian), and Pliny 
states 5 that this material was prepared tor sale (presumably by cleaning 
and sorting) at Alexandria. 

I jnr sjvs‘ that the Egyptian women of his day chewed frankincense 
in order to perfume their breath, which is still a custom. 

The incense from the tomb of Tut ankhamun already mentioned, 
which ha* been examined by me. is possibly frankincense. It b of n 
light yellowish .brow 11 colour, brittle, slightly resitious 4 *>king, hums 
with a smoky flame, giving off a pleasant aromatic odour and has a 
solubility of approximately 80 pee cent in alcohol and 20 per cent in 
water and is therefore a gtnn'rtiin and so cannot be ladanuiti, Meets 
balsam or itorsx, and the colour is not that of myrrh, bdellium or 
galhamim. and altogether it is very suggestive of frankincense that has 
been powdered and made into balls. 1 


Myrrh* 

Mvrrh. like frankincense, is 1 fragrant gum-resin and b obtained 
from the same countries as frankincense, namely, Somaliland and 
southern Arabia. It is derived from various species of Bdjamodtndroii 


' H. Schott, now 10 TAf Ptnplut »f the ErytAnuan Sru. y. at*. 

* H. Selioff. op. tit* p. ***** J* 

4 E. W. Lane, op. fit,, e. „ „ 

» A. in The To nr A of Tui-ankA-.lmtB. Howard Carter, m, AppenOu n, 

^ SreaUo. A Luoi, /mtW of Efyfth* Arrhtmtogy. «ui (idJJ). pp- * 7-33 
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and Commiphora, and occurs in the lor m of yellowish-red masses of 
agglutinated tears, often covered with its own fine dust- h is never 
while or green and so cannot I*: either the white 1 or green 2 incense 
referred to in ihc .mcirm records, fn Broiled** Translation of these 
rcrcudj it is imcd that myrrh was uhiiiincd from Punt (Fifth/ 
Eleventh/ Eighteenth/ Twentieth 1 and Twenty-fifth 1 Dynasties) and 
from Gcndbteycw 1 (Eighteenth Dynasty), whkh is in agreement with 
its known origin. Even the receipt of myrrh from Retemi* in western 
Asia (Eighlcenth Dynasty) fa not impossible, since it might readily 
Live reached Retrnu from Arabia. 

Theophrauur, Dicnco rider 2nd Pliny have already been quoted 
for tile statement that myrrh entered into rhe composition of certain 
Egyptian unguents, and Ptutarch refers to the use of myrrh as heemse 
in Egypt/ 4 A late pipyrus (157 s.c.) mentions Mersdcstan myrrh in 
small lead vessels. 11 

Myrrh has Ivceti identified by Rentier in ancient Egyptian perfumes 11 
(undated), and spcomeiu of gum-rain from ceitain royal and pricadv 
mummies of the Eighteenth, Nineteenth, Twentieth and Twenty- 
first Dynasties respectively examined by the author were probably 
myrrh/ 1 This identification was confirmed in one instance by 
Idnnny/ 4 

Satisfactory incense materials other than frankincense and myrrh are 
vtrv few and mml have been still fewer in ancient Egypt, since such 
mbvtuEiccs as benzoin and camphor from the Far Easl and, in the 
earlier periijds. die products of India were probably not then available* 
Speculation, however, u to what might have been employed is of 
little value and may be misleading, and only those materials will be 
mentioned for the use of which in Egypt there is some probability, 
and these are limited to galh&nuin* tadanum t and srorax, which mav 
now be described. 

J f H. Bnsttfpil, op. et/ , tv, *33* ^ ^ 344. 37S. 

1 u, $p- 1 1, i6t* * ! p 419s 

I ii, ^ a 74 + ajC i? 7 i 3**i 4 ^ * rv. JJW *iq, 407* 

f jv„ efiy, * U, 4 y 4 « * It, 491 

1B hit wmi Qntity French traits- M Mauiicr+ p. 164. 

II C t Edgar, Pitfyrr Znuft, 1, Sa 

11 i_ leuite. Anafyics Jtt parftaru p& ia AwmUt du mu (1914), 

A. Lens* IWmpfirf SUtrnjU med by the Anritm Egyftunt m Em* 
bidmyng, pp, 5 $—9. 
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Ciaibatttttn 

Tills is a fragrant gum-ieim generally occurring m masses of 
agglomerated tear* and ii oi light brownish ■yellow to a dark brown 
colour, with often a greenish tint;, it has a greasy appearance and, 
though usually hard, it may occasionally be of semi-solid consistency; 
it is a native of Persia and j product of various specie* of the 
umbelliferous plant Feviftiarrum, ut which P. gjl&aniflorum is the most 
important. This is the only green inccmc material known id me. 
except that frankincense is green when freshly gathered' and even as 
found in commerce it may occasionally havr a slight greenish tint. As 
there would not have been .my difficulty in galbanum reaching Egypt 
from Persia in the Eighteenth Dynasty, this may well have been the 
green incense mentioned in the ancient records.* According to Dios- 
corides and Fluty,* galbanum was one of the constituents of die 
Mcndestan unguent, and it is mentioned in the Bible a* entering into 
the composition of Jewish interne.' There is no record of galbanum 
having been found in ancient Egyptian graves. 

LtoJiinunt 

Thif, unlike the other incense materials described, is a true resin 
and not a gum-resin; it occurs tn commerce a* dark brown or black 
masses, which are often viscid or easily softened by handling: it exudes 
naturally from the leaves and branches of various specie* of Cittm 
that grow in Asia Minor, Crete, Cyprus. Greece, Palestine, Spain and 
other parts of the Mediterranean region, though not at the present 
time in Egypt. Pliny states 1 that die I’lokmies introduced ladamim 
into ‘ the parti beyond Egypt,’ the meaning of which is obscure/ 

Newberry lias recently suggested 1 dial the ancient Egyptians were 
acquainted with ladamim as early as the Tint Dynasty. From purely 
theoretical considerations this is only what might be expected, since, 
even if ladamim were nut .in Egyptian product, it was abundant in 
countries bordering the Mediierrjtnein with which Egypt had inter¬ 
course and from which it might easily have been obtained. No positive 
evidence, however, can be found for this early use. The earliest literary 

1 Bertram Thonuu, An ha Fetie, p. i». 

* J. H. Breasted, op. at-, it, 57*. 1 Is 7t, *Xra: a. 

‘ F.toJut, xxx: J4 (Revised Version). 

* Jtn: 37. f See jx na- 

* P, H Mewberry. in lauTtni of Egypt** Arehmittgy, x* tigcgik p. U|, 
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references known to me for the use of ladanum m Egypt are in the 
Bible, where it is stated that certain merchant* carried ladanum into 
Egypt fmm Gilead 1 and that Jacob sent Jadanum to Egypt as a present 
to his son foseph. 1 The due n this recoid it piobably not earlier than 
the tench century te. and possibly as Lie as the right century b.c 
Incidentally it mav be noted that the sending of hchiium from Pales¬ 
tine us Egypt suggests that ladnnum at that time was either not a 
product of Egypt or that it was not very plentiful. The next literary 
reference in title mdei that can be traced is the one already quoted 
from Pliny in the first century a.o. In modern times Lane states that 
ie was customary for the Egyptian women of his day to chew lacLinum 
to perfume their breath. 1 

*y> jar as is known, the only instance of ladanum having been found 
in connexion with ancient Egypt i» i uperimcn nt Coptic incense ol 
(he seventh century from paras near Wadi Haifa, which was examined 
by me and the results published some years ago.* This was a fragrant, 
biack resin containing 31 per Cent of mineral nutter and it probably 
bdatuun. A genuine specimen of ladamwi of good quality analysed 
tor comparison purposes yielded 80 per cent of resinous matter and 
30 per cent of matter insoluble in alcohol* 

Slorax 

Storax (Styr,tx) is .1 balsam obtained from the tree Utpadamtor 
nnenuiif. belonging ta the natural order Hamuifttlidte, indigenous tr. 
Asia Minor. It is a turbid, viscid greyish liquid having an odour like 
benzoin and belongs to the same class of bodies, the distinguishing 
feature ■: which is dial they contain either nnnumic or benzoic acid, 
.Umax l curtaining ilic former- At one tunc, however, the name itnras 
wav apphni to the solid resin obtained from Styror ofieiruiu, which 
Kancwhjt resembles hemwin. Reutter has identified until in Egyptian 
mummy materia! 1 ami in ancient Egyptian perfumes.* both unfor¬ 
tunately undated. There it no evidence that ' gumstyrax* modern 
storax, was taken from trees in upper Egypt,’ at stated by Rostovtzeff.* 

1 GfttU, wumi jytKnwnl V a »ioo>. 

* Cr*«ij. alii)r 11 (Revised Vernon) 

1 b_ W, Latte. Of eil.. p, IIH 

■ A. Lucas, Pttttrwdun kfttmait tutd h the Anew if Eeyptumt in 

iimfiJming, pp. ti-a. 

1 [_ Rcurm. I>r ttnthiiunrmr-rl jj-.tffl el April f/im-CAmt. pp. 4y yj. 

■ L Rentier, .liulfu> dei furfmmt ftfpomf, in in Smtrt. xm fiji^, 

np (9-^ 

’ M Rattcvrztrf. A U*ge Emu HI F.gyfl im fAf Third Century B.C., p, jyl. 


IK'CE^SE 


UT 

and the word tfEnsUftd by him as styut is rendej;J as vegetable 
juke' by Edgar, who mv* : that Rettovtteffs note on this wofi p k 
ham! upon 4 tnisapprchciuion, P 

/tfrertvr Wtftt™// 

Specimens df various, misccLhnroLu material* oj" ^indcdt Egyptian 
origin submitted 33 incense have been cammed by mr from time 10 
□me and may now be described. One of these was Coptic incense of 
the iame date and from the same placr as the kd .nuiii j heady mm 
turned. This second specimen, however, was very difiemm; it wa* in 
irregular-dipped pieces of a dark retMish^bnawn cdom, tramluctnr 
when freshly fractured* very rtiiirums-looking pnd pressed j fragrant 
smelL On analysis it proved to be a true resin, as drsnngui&htd from 
j gum-resin, and therefore could not lx frpiddiKemc, myrrh, p a J ban uni 
or storax, and its colour was not That of laetantitn; It was not identified, 
A specimen of tdatcthl found by Legrjin m karruk was dull and 
opique \n appearance* and on analyz-is proved to hr a true resin mixed 
with 76 per cent of limestone dust. Although described by the finder 
as i license, ii is suggested that it was a cementing material similar tn 
that discovered at Kiirnak a lew years bter by Fillet/ and tr« thrtt found 
by Monte! at Taft is/ 

A mixture fii resin (or gum-resin) and natron wai found in the tomb 
of Tukankhamun, which may have been incaw, tmtm being some 
times used In uiccn" The resin (or gum-rcsirs. there was too liifle 
of the m co men available for this point to be da j; mined) b in tilt 
±orm of very small tears jihI rock, the latter being 2 to -■ mm long 
arid 0,5 mm, in diameters it U white on the autfiik from adhering 
natron and mown fine dust, but light yellowish-brown m the interior? 
it ii largely, though ml entirely, m-.IuUc in alcohol it has nni been 
identified, hut if is certainly not myrrh and the appearance is not that 

of frankincense/ 

*C C. Edgntt m, No. %g$% p. iij. 

* A Luca*. Ptnmatiw Mrimuit uteri ikr Amitm Egypttam w 
Emivimr^x* pp jl—i, 

£ M- Pitfik /firnjfn da Scntk*. xtiv (390m, pp. 64-3. 

€ P. Mfjntcf. Oaeciuvejtt ri'imr nfronpolc royal* j Tan 11. ffantCr? £rmrr, 
xxxi* (i^K r 

* fjcr> BrmiK Mutfeum, fataadiK'fcJT dmri" 10 r*/ EgypAaff Gotiemaait 1950. p- 53 
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Thst tnnkincenK occur! in live Sudan ha.i already been Hated, but 
in addition there are also other materials that might be employed as 
jjRrp'-r rhnugh whether they have been so used is unknown. I have 
examined two rif these, one Gafti resin stated 10 be obtained from 
Htihumoilendron Mfiitaautu amJ the other the product of Gardenia 
Tfiunixrgia. The Gafti rain was in die form of irregular-shaped 
masses, yellowish, tight brown or dark tirown in colour and generally 
translucent and very resinous-looking. The Gardenia Than hernia 
product was also in irregular lumps, but very different in appearance 
from tltc Gafai resin; it varied in colour Irom a light yellowish-brown 
to black and war entirely opaque. Both materials arc fragrant gum- 
resins and seem very iiikable fur indtiisc pueposes. 

As already mentioned, its in is 4 very common material in ancient 
Egyptian graves of sli periodt. dicing 4 marked future of Badarbn 
and predynastk burials Song before mummification was practised and 
also of early dynastic burials in cases where the body had not been 
mummified, cither because the practice was not yd known* or because 
it liad not become genera]. 

This redo is always it true min, as distinguished from gum-resins 
such as trank intent and myrrh, which biter arc products of countries 
ihat are farihcr south .md hotter than Egypt, whereas most true resin** 
and probably alj those under discussion, arc either tram ceinileroui 
trees (cedars pines, firs and spruces), or from species of Pistatw (chiefly 
P. ter^hnihus) that grow in countries more northerly rad Colder than 
Egypt and, considering the early cutmtiions of Egypt with western 
Asia, where such trees -ire plentiful, thii would seem a likely source 
from which the* resins mighl have been obtained. 

These rains, many of which are very similar in appearance* are 
usually without smell, though occasional specimens arc fragrant- 
they are generally opaque and of a chdl brown colour on the 
outdd c. but hnghi and resinouslooking in the interior: they give 
similar result* on analysis and art probably largely, though not 
entirely, uf one kirtiL the botanical source of which it has not 
been possible to determine. As these mins are of a dare before 
mummification and also before die use of resin (or vamidi or as an 
adhesive or for making into personal ornaments and other objects, 1 
except occasional small beads which have been found tram predynasdc 

* Set r 444t where i lift U gi*tu ^ min cifrjetu hnmd in tin- tomb of 

Tut- «-n It h utii IH 
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timet , 1 the most likely use seeim to have been x\ incerwe, more par- 
tkuUdy :ir there i* m evidence that Ijankirrccme and myrrh were 
known before [he dyimik period. At .1 rule, however, the smell 
produced when this resin 11 burned is not fragrant according to modern 
ideas, being very like burning Viuniih* though occasionally specimens 
have been examined that are aromatic/ If incense* this was tile fore¬ 
runner of the more iweeMmcllmg and pnohibly much more rare and 
expensive frankincense anti myrrh ami if not incense, ihcn dir almost 
entire absence in graves of one of the most commonly employed 
manrrbk in the religion and magic of .1 orient Egypt remains 
tines plained. Possibly, too, even after frankincense and myrrh became 
known their use was restricted to special occasions on accotinr of their 
rarity and price, a more easily obtained and cheaper materia! being 
employed for urdiiutv purpaves and by die poorer people, which would 
explain the occurrence of this brown resin in the graves of all perbdi 
and of all ranks. The driru&rinn of the botanical sources of these resins 
will be considered when dealing with the true mint employed at a 
later dare and principally in connexion with mummification . 1 

Fragrant Wooes 

in connexion with perfume and incense the use of fragrant woods in 
ancient Egvpt may be mentioned, 

hi the tomb of Tut-ankhammi there was a small red pottery jar con¬ 
taining cut piece* of plant stalky which was ioKribed perfume' or 
* *ub«unce used for perfuming.* 

Wirt lock report* 1 vmall splinrerv of wood, which wa.s doubtless 
originally tmmvark H of Eleventh Dynasty date from El Lilvun/ and of 
the ^me date from Thebes he found ' little sticks nf sweet-seen led 
wood for perfumes .' 1 

The origin of tins aromatic wood h not known* bur scented woods 
occur in East Africa {Uganda .ind Kenya ). 1 

1 E- fi. Ay j qhj jtid W. L, S. Loar Tht JV / iAijj jjil Ctmettn oj Ei Manama. 
PP li t t7 + 17, 31. 

* (nutted by f. G. Wilkiitfon and S Birch, Tk? Armens 187$, 

in* Pf examined mo ujcrimesu of rain, both of which were sduhle in 

jL’fthnl. hsj| only nfic w» vdtihlr in nnpentfiwi 

1 See p. i£P fl. 1 Kimliv lomltitcd bv Dr term. 

J H F WinEock. TAr ffraum: nj p/57. 

1 H. E- Winkdt, flwfc Strl Mw, of .-frl. JVVl* FflrJ, E^yflLut EspeJitian, 
fp. 1 *-*; FiE- 34. 

f C ft Metolfr, Bttll Qf Mat fnf^mgtion. No, i t 1933. Royal 
Garden*, Kew. 
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INLAID EYES 4 

Inlaid eyes were used in indent Egypt for coffins, mummies!, 
mummy masks, statues and statuettes, but no evidence has been found 
that, they were ever used by the living, Dr. M, A. Murray, however, 
describing one prtkular eye in the Museum of University College* 
London, states® that " The shape and size of the eye* as well ns the 
fart that (he edges arc carefully rounded show that it was for human 
use. Eyei fur mseninn in statue* and coffins have sharp edges rotaIIy 
unlike (hit example' 'Hus eye is glass and is all one piece; the 
eyeball is white with a blue border and the pupil black; there is no 
iris. The blue bolder, the absence of an iris and the poor workman¬ 
ship make it most improbable that the eye was intended for a living 
person, as it would not match any human eye p and it seems much 
more likdv (hat it U from a mummy. 

Before the ancient iffikatkm eyes are described, (he visible prn of 
the human eye may be mentioned, and arc as follows 

Eyelidr: the covers of the eye* formed of movable membrane 
which permits the eyes to be covered or uncovered at will. There arc 
two eyelids, an upper and a lower one, to each eye, 

Eytt&sher: the fringes of hair that edge the eyelids* 

Eyehull: the whole eve, or sphere, contained within the orbit, the 
white being that part of ihe outer, or sekrotk, coat of the eyeball that 
is usually seen. 

Comm: the circular Tran spare nt P colour lciv front of the eye* ihrough 
which the light enters, and which is continuous with the sclerotic coat, 
but projects a little beyond it, since it has a slightly greater convexity 
than the rest of the eyeball. 

1 This chapter lui been iikta in pait from m utick Intatd Eyes in Ancknl 
Ef yp\ Mt^potamb ami India,' puhlkhcd by me Li TYrAtmuf jfttiur, *st L No t, 
jufy igrjS, amJ from a pretkrtw truck, " ArriHtirl Eyo in Antitm Egypt/ m 
.'ttiffflW Bfypi ike £crr t December 19 14. pp 84—98, but tomidcribKt sliers- 
tiofli jsTi-iJ juddiileir;^ have bem rrmh. 

* Atuirmi E^ypl tkr Ban, 1954 * \ip. 98 - 9 , 
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Jr£r; the coloured annular curtain IvliEnd ihe cornea which expands 
and contracts, causing the pupil to dilate or narrow jj the cast iruy be. 

Pupil ■ a circular opening in the middle of rhe iri'u that appears to 
be block because beyond it u the dark interior fit the eye, 

QmfAus; the angle Ixrtwcen the tipper and toiler eyelids; therefore 
there are two canthi to each eye. 

Citrtmtir a small red swelling h the inner angle only of the eyelids* 
just within die timer can thus. There is no caruncle in the outer cant h us 

With very few exceptinm, all the ryes in the Cairo Museum have 
been examined by me, as also many others. Naturally, it was nor con¬ 
venient to remove Urge objects Irom their eases for examination, but 
occasion all v it was possible to get inside j case* or even to remove die 
case, leaving the object on the stand. Naturally, too, the eyes could 
not be taken out of the sockets ami separated form their component 
parts arid, therefore, a partial examination wat all that was possible. 
Fortunately* however, there were many loose eyes, that could be taken 
apart and examined in detail. 

Much thought has been devoted to finding a good and simple 
system of classification with the minimum number of desses, and the 
course adopted has been to take as 3 guiding principle the technique 
and noi the m arena It. Slight differences in fcchuique^ as well as 
differences in materials with the same technique* am regarded as 
variants of a class and not as separate classes; otherwise the number 
of ebsses would have been very large. 

PaEOYNASne PtJtlDD 

Simple inlaid eyes date from the prcdynastic period and often consist 
of white shell, ring beads/ Objects of this date in the Cairo Museum 
having inbid eyes are: {a) a human figure with eyes inlaid in black 
material^ (£) a fish palette with one white inlaid eye, probably not a 
head*; (r) a human figure in ivory with inlaid eyes of white ring 
beads 4 ; and (d) a vase in the form of a gazelle with a white ring bead 
for one eye. the other eye being missing/ In the British Museum 
there is a predynastk figure of a woman carved in bone with mbid 
eyes of Upts lazuli/ Similar simple eyes were alto used at later 

* W, M- F. Feme, F>r*ifmnc Egypt* p, 6, I 1 !, tl; W r M. F Frtriir 2116 ] E. 
Quiifcll, Nvqad* Jtod p ic, 

1 No. f 52*^ 1 No. J. 5756a. * N&, ]. 4121a, 1 No, J, 6&&1& 

4 Rmuh Museum* A tJrnmrf iunodweiory Cinde to ikr Egyprun 

p 2j * Fi s- *- 
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prrifxR for example, there i* in the Cairo Museum a unaU ivory fish 
of Tenth OT Eleventh Dynasty dun:, the eye* of which ccoittt of small 
blue ring beads. h 

Class I 

This kind of eye is known from the Fourth Dynasty 1 in the 
Thirteenth Dynasty; it is an admirable imitation of the nanmi eye, 
of which it reproduces all the essential features {eyelids, eyeball, cornea, 
ins. pupil and caruncle) anil is very much better than tile eyes made 
at any other period, or by .my other ancient people, 

Eydldi: the outer edge of a narrow frame surrounding I hr eyeball, 
generally metal {copper or silver), but very occasion,illy faience or 
lil^kcncd limesfanc. 

Eyefat&ei ; wane. 

Eyeball i wedge-shaped with a rounded front for statues, statuettes, 
fn ^y* and anthropoid coffin*, and flat fur non-anthropoid coffins. The 
material i* generally polished opaque quartz, but sometimes polished 
crystalline limestone, often Egyptian alabaster (calnte*) with a shallow 
circular depression drilled in tht middle of the front to receive the 
cornea. which it fastened in place with an adhesive, sometimes resin. 

Corned. transparent rock crystal, rounded and polished at the front, 
but matt (like ground glass) at the back and edges. 

trii there i* no separate iris, but the effect of a brown iris i* pro¬ 
duced by a disc of dark brown resin placed behind the cornea, as 
dimly seen through the malt surface at the back. Sometimes the iris 
it grey, or partly grey and partly brown, and t have found by experi¬ 
ment that when thr cornea i* merely placed on the resin, and is not in 
absolute contact with it at every point, but U separated from it by a 
thin film of air, the appearance, as *een from the front, is grey, and is 
due almost entirely to the optical effect of (he matt surface at the 
back of the cornea, but when the resin i* in absolute and intimate 
contact with the come*, the colour, as seen from the front, is brown. 

■ No. J. 

1 The Thin! 15vnaiiy statue of 7n*t tn the Cairo Museum originally had 
inlaid ryw which have been gouged out. 

* Some tunes the funciime is banded like alabaster (calcitE), in which ease 
undoubtedly u is alabaster. but sometimes jt h without any special dnriii- 
jpuihiag mark, whni it may be- either alabaster or white tnaiblr. though generally 
alabaster. Since both these materialt arc crystalline limestone, thh name may be 
applied correctly to either and n particularly appropriate when there is any 
uncertainty which of the two it h. 
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The majority of prtrent-day Egyptians have hrown iridei, and it stxnu 
prohibit, therefore, that th^ dsn wa* ihe t 4*e anciently, hence brown 
iridcs arc more likely chan grey ones. If die original colour were 
bruwn + the cornea mutt Iiave been placed in position when the resin 
was still in the viscous comlitiaa, before it cooled and beesme solid, 
since only in this manner could abiofiffc contaci between the cornea 
and tire resin have been produced. If 50, then the grey, or pitches of 
grey, may Ire explained by assuming that in these easel the resin has 
shrunk h so that it no fengtr miikes abiduic contact with the cornea. 

Pupil: a small circular recess drilled in the middle of the hack of 
die cornel iittd filled mtii a plug of very dark brown or black resin, 
or sometimes a draikr black spot punted on the resin behind the 
cornea; occasionally the pupil it absent. 

Cam/tcle: a %mdl red patch printed on the inner canthuv, blit 
u^metimes q n both the inner and outer cant hi. That the Egyptians, 
who were usually such tail filit! copyists of nature, should have made 
the mistake of putting two caruncles, instead of only one, is ewra* 
ordinary. Occasionally the caruncle is absent 


ExtimpUs 

Squatting Scri&c (Fourth Dyn.) Painted limestone, Cairo Museum. 

Eythdr: copper, much corroded. 

White* r quartJL 

Cotttt* nxk aywal. 

ins : grey and hlitfcred. 

PmfU: a recess at the back of ihe cornea rilled with very dark material. 

Cttmtic: none visible, 

Masptro states 3 that * the eyes are inlaid, the akhaJtrr and crystal ertnv 
po&iag ihcm are u; m cupper hih: a small vpiimer of ebony behind the 
emu! imitate* the pupil . . * It h most improbable dm the cornea was 
taken out fbr the pupil to he es;uninr<h jnd, if not there cannot be any 
evidence of the nature of die pupil, anti it ii much mure probable that it 
U the ilark-colyured resin such as wai employed Ld the Middle Kingd™ 
and not ebony. 

Borchardl says 1 that the eyes are inlaid like those nl the small seated 
iLarue described below, which represents the lame person 

* The word " whne " is used instead uf " tychill" whcji the ere u in paritioo 
*tid rinly the iront jxwrtan can be seen 

®C Maipero, Guide tu fkt 'IVl' XfturMm, tram f. E, aiu! A. A, Quflxllp 
19». F 54* 

1 L, Bdfriuii.il, Suruen uriJ Statue-Hen «ji Komgcn tmd PmAtSotitm, *_ Ncr. 36, 
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Small StiUtrd Smutf (F*m ft Dyti^ pointed iLmatodr, Cairo Museum- 
Eye/ftfr copptt* muth corroded ^ 

Jf'Arie r quartz 
Chirm rock try ltd. 

/nr; grey, 

Pirpi./ J rccri* at the bark of the ujtiim. filled with very dark maimal- 
Caruncle: rtrnr, 

Borcbafdt te\ i J dial rlireyelaihei I Wtmpent\ meaning die cYelid* (,<iqjttt- 
iidcr), -if 1- metal, puibly copper: th^ eyeballs qiurt/; (he in*, meaning die 
coma. rtAik uin l and die pupil j dirk colour ct! wooden naiL 

Riihofff and Nofrri {pQurfh Uyn ) Pain led limestone. Cam Miucum 
Eyrliih; -copper, 

White: quart*. 

Comca; ruck crytral. 

/or; partly brown and partly grey 

recrw at the back oE die cornea filled with very dark material 
GrmarAr pttsirtii in txrih eaftllli of (with eyes, 

ftorchaidt iutn j That the eyeLihcj (M-'rfiffvn), meaning the evdilli 
art metal, probably copper: dial die white i* ala&ner or doocl 
that die kti, tnc.ui Lug die corner ii rock ayitidt with apparently a browni*h 
manual underneath. and that the pupil n a dark brown wttden peg. 

Dink* Fadij- the finder of the statues, turn' that ihc eyelid* arc bronze, 
which u mu*t improbable at dm dale; ihat rhe eyeballs arc white quarts 
with iPiMolHoKtt vcining, evidently mistaking the painted car uncles for 
natural niarhiogs: sirtd rhar ibe cornea u rock cryara! with a shifting nail 
underneath to represent the pupil. 

Dr, M- Murray i. 1 drat ibe eyelid* ate copper: ihe wtarr r. polished 
limeittme and the ins 1 clear ijiijiiz painted ml the hack/ 

£hn\k tl hrlrd (Fifth Dyu,)- Wood, C1110 Museum 
Eytltdi ; cupper. 

White quartz. 

Cm ’ r»ck u vitalL 

tw per* 

pupil. r«c« j; ibe back ot the cornea filled with ■■cry dark material. 

CiMOJtftr nunc, 

Mupm nates 1 that The eyes were inbid . They are made of a piece 
ot opaque white quartz, with 3 frame of bronze unrounding it to imitate 

1 L. Rnrctiilflh <?p fii . No, ^5, 

* L U^rctucdt, up. of., Noe \ and 4, 

* Dan id Paiha, krrwd dr >iu (i 8 « 6 h pp 69-73 

* M, A. Miiiut. Efyptisn Sntlputrt, p 51. 

1 G- Maipem. oe Cfft. p. U 
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the Iid; a smalf dine of transparent rock-crystal forms the tris + whik i nny 
spangle qf polished ebony— rmt silver, a* hat been said too often— fried 
behind ihe cryiEdl imparts to it 3 life-like sparkle/ The eyelids arc copper 
and not braize; the rock crystal forms the cornea and no* the im and f 
alrhnugh the cyet have not been taken apart for die examination of the 
pupil* it b most improbable that the dark material is ebony k lor which no 
evidence is jjivcn. 

Borchardt: says 1 that the eyelashes (H r-n^mr), meaning the eyelids (.-fwjj err ^ 
itder),, jre mcla! t probably copper; dial the white is a white stone; that the 
sns„ meaning the cornea! is rock crystal; and that the pupil is a wooden nail 
Baedeker rightly =ayi J that 1 the eyes consist of pieces of opaque white 
quartz <vilh copper frames to imitate lids/ but ii wrong when he stales 
that 'small discs of rock-crystal Larm thr pupil/ the f^k crystal being the 
cornea 

Peine refers tp rhe " eyeball ol stone and cryral in a capper frame. 11 

Bust of a Man [Fifth Dyn t ). Wood, Cairo Museum. 

EycUdt : copper. 
fKArfr crystalline limestone 
Cornea: rock crystal. 
tm: grey. 

Pupil: none. 

Grwidf - none. 

Ekirehardt say» 4 that the eyetothe* {tVimp^n^ meaning the eydids 
(Augcnlidcr), are metal* probably copper; dial, die white it hotic; that the 
iris, meaning die cornea, if rock crystal and dial the pupil ii no: visible. 

Semiring Strife [Otd Kingdom y Woo 4 coated with primed plaster, in 
very bad cundiiwo- Store Roam at fiaqqars- 
Eyritdt ; copper 
IVhiU quartz. 

Comtii rock crystal. 

ini light grey, but surface irregular with irregular bmwn heirs 
Ptipd dark grey* consistuig of a pfr-ieclion oi the material behind (he 
comej ihat hti in to a recess at the bade «£ the cornea. 

CarunrU none 

Fgtn Small Stomct |Fourth Dyt r.). f Limesi«ne* Cairo Museum 
There are four similar sutuev dll of which have sockets for inlaid rye*. 
In two caici the sockets are empty; in a third cue one socket u empty, but 

* L. B o relm dL ap «#.„ No. 34. 

* K. Bjcdcket. a turf jtAc iWnn, p, 90. 

W M. F. Pttrie, Tkr jjtti ewJ Cruftj 0 / .^nrseffr Egypt, J$Ui h p. ^ 

* L Eorchardi. &p rif-, No- 33- 

1 No number, * Not f. pai^aai;. 
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the oilier contain* u corroded copper rim; the rminh statue has inlaid eyta. 
but a* they arc fritened m place wi±b rruxkm piaster* and as theft are tu> 
copper rims, mamlntly they art rot in their original ontditiait, and im 
record an be traced ot what they were like when iuund. A* they now are. 
dir eyes coiuibt ■*: cornea and pupil 1 only, the cornea bemg a duv <d ruck 
o-ysoh rounded and polished at the from and mall at the edges Through 
fhis ran be seen a small black pupil* which probably is painted at the back 
of the corner 

Anthropoid Coffintof J iepa from Et Harsh* {Tu rifth Dyn,y Cairo Museurru 
EyciiJj: hmcaione* artificially blackened. 

\Viiu: crystalline limestone 
Cornea : rock crystal 
tris : brown. 

Pupil: ttrcu at the back uf die cornea fUJed with very dork material, 
Cerjiftrfr present in both audit id both eye* 

Laaid calls the eyeball white alabaster; the cornea rock crystal; the iris 
tin mifiif b+un\ and the pupil black. 

Fifteen Loot* Eyes (Middle Kingdom}. 

Three pairs of t!t«e eyes, hem mummy masks, arc all alike and arc in 
the Cairn Museum. 3 
Eyelids: sIImct. 

ByrhilP: wedge-skapedt opaque, white quam with j dreukf depfr^iion 
drilled in the front rn receive the eocnei . 

Cornet rock cry saL 
in Lr. set Ik low 

F^pji; a small circular icetss in the middle of die back of die contra idled 
with dark-coloured resin; set below, 

Cjrunck: Nos. 53945-53446, no caruncle visible, but the eyeballs see 
blackened by stive* compound* from the corroded eyelids, which might mask 
the red of the caruncles. No 52947 has no caruncle. No. 5294ft, caruncle 
in both camhi. Na 52949, no caruncle visible,, bur the eyeball is blackened 
by silver cuni$*>uEidf T which might mask the led of the caruncle. No. 5^950, 
powrblc nave of red in the inner carrthuv 

No 5^945. The iri* is p.mlj grey and partly brown. The comea wa* 
not removed* but behind it there it almost certainly a dark bmwn resin, 
such 41 tt present in No. 5294ft.. 

The pupil it A small cylindrical projection arising from, and forming part 
of, the flat surface of the resin behind the cornea, and it hilt the recess at 
the back of the cornea: it has generally a very dark, or black, top and whjt 

1 P. 1 Jtciu, Sarcophagi antfnruri j a Noupd Emptr r, r* No p, 199. 

: F V«nier, ft Nos >3945-53550. 

* The word ' eyeball ’ is used instead of ’ white' when the eye is 1 otma and 
rht whole, or the greater part, of the rythdt an be *em. 
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fonts like a white drenmferencc. Vernier explains dm 1 by supposing thar 
thi whole surface of the dark brown reiia, except the top of the projection 
forming the jiupiJ, was ensted with a white material, which he «ato war 
undoubtedly pbiter (i.e. gypsum plaster), that he thinks has dwompostJ 
and largely disappeared Gypsum plaster, however, is a very permanent 
material and doei not easily decompose and disappear and the few rim 
white particles now to lie teen in some of the small cavities of the resin of 
No- 5.1948 may he merely limestone doit dial has accidentally found its way 
itt since tfa** cornea was lost, and no white particles can be toufid in any of 
the other eye*. Is my opinion, the apparent white of die circumference of 
the projection forming the pupil is merely an optical effect due to the manner 
in which the light is reflected from the sides of die recess. 

.Vo. s* 94 6 - H'c un ts grey; the pupil ha* a grey mp and apparently a 
white circumference- The material fastening in rhe cornea manifestly is 
modern. 

So, 52947. The iris is grey With patches of brown; the pupil it black, 

No. 5295$. The cornea it m using and the cavity in the eyeball originally 
covered by the cornea is very deep, much more than usual, and it filled 
with dark brown r«in. Vernier point* out' diet this filling n friable (foni 
brant oaf df fdsitioafe) and that it must have been introduced in a viscous 
(motUnbk) condition, In the absence of the cornea, the iti* and pupil arc 
also ntreiiaiiiy missuig- 

/to. c Tile tiM-nea is loose and con be removed for examination, 

which was done. The sides and bottom of the depression in the eyeball, 
which is not nearly so deep as in No. 5*948, are very irregular anti 
show iIm die quart* has been drilled and chipped cot. the marks of a 
tubular drill being visible. It is practically certain that 3 filling of dark 
brown resin similar to that present in Vo. 52948 originally existed in this 
ox also (sixl probably exists, too, in the other four eyes, though its presence 
cannot be proved without taking the eyes to pieces), having been put into the 
cavity to hide the uneven surface of the quartz and to form the coloured 
iris, bu; the only evidence of this r«m that now remains is a little (forming 
the pupil) in the hole ill the recess tn the cornea, and a patch adhering 10 
the back of the cornea round the mouth of the recess. 

JVo, 52950. The iris is grey with patches of brown, and the pupil U 
black. Vernier wrongly identifies the opaque quartz eyeball ‘ in these eyes 
as the cornea and uyi* Cett Ut pierre bioorhe qm jfoaw ie tdlt df tom/e. 

One Loom fiye. No. $3848, Cairo Museum. 

This is stated hy Vernier to tie from Dahshur 3 ; it it pmhably fmm the 
tomb of Princess Nub-heteptUthrcd 

1 F_ Vernier, op. fit. p. 313. * E- Vrakti •*? PP- 3 l ^3 

1 F. Vcmier, op- til., p, *84. 
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EydtJi: fjicncep once blue, but now much deteriorartd and 

discoloured, 

ffyeAiJ/. wedge-shaped quart*. 

Cornta; lock crystal. 

tni: grey. 

Pupil ' circular black spot below the cornea* but whether painted m the 
usual recess filled with black material cannot Ik determined without 
removing l he armra, though probably pa in led. 

Carunrit: present in the inner cznihus and probably also in the outer 
can thus. 

Vernier ay * 5 dun die eyelids arc rrramique stfri bmn; the eyeball 
eeramique if ha ifOiWr; the prufieiU rock crystal; and that the 

depeuitt in the centre erf the eyeball for the inter non o£ the cornel /oik 
kr&fmr. 

Sue L»ir Eyr/. These arc two purs and two single eye* from Lidu kindly 
given is* me by Mr* Ambrose Ijnsuig of the Metropolitan Museum of 
Art, New York, ami are of Old Kingdom date- 
The Two Pairs. Identical except in size, one pair being vmaller than the 
other. 

Eyehdr : mistmg- 

Eyrihifi: wedge-shaped alabaster,. in the front of which a circular 
depression has been drilled with a tubular drill to receive the cornea, and 
in this depression there b a due of dark brown ream, which from the manner 
in which it fits mum have been introduced in the molten condition. 

Cornea - a dis; of iramplfcnr fdek crystal > slightly convex and polished 
tin the outer surface and Hit and truti un she inner nu fate and snail round 
the edge** 

frit: grey with brawn patches in one pair of eyes add entirely grey in 
the oihe t pair, the brown in noe eye* in which the was removed 

for examination* being due to a Ifrtk rain from she disc behind the cornea 
adhering firmly to the hack of the cornea and ilouhtkai a similar condition 
agouti D foe t ie brown ptudi ux the other eye. 

Pupil: a circular spot painted in black on tilt disc of resin, a Mule to one 
ride uf t he middle 

C-arundei remains of earunJct ire present in both iambi ofc both pairs 
of cye?L 
Single Eyr 

Eyeiidt' misting, 

Eyeball' wedge-shaped alabaster in the middle or the front of which a 
dcpmiion has been drilled by means of a tubular drill m receive the cornea. 

Ow I disc of mmparcni rods crystal, slightly convex and polished on 
the upper surface; flat and matt on the under side and man round the edges, 
* |L Vcnucr* op. m. p p. 



trie: grey; there l$ a disc of dart brown rain behind the cornea. 

Pupil: a small dreubr recess drilled in the middle of the back of die 
cornea and filled with resin projecting Uwti the furloce of the disc. 
Gtrunctr: present In the inner caolhu*. 

Single Eye. This U very tiny and probably from a small uaxurttc. 

Eyelidt; silver. 

Eyeball: wedge-shaped crystalline limettone. 

Cornea; rock crystal. 

Iris: grey. 

Pupil none, 

Cutuode: immr. 

i J j it of Eyei j Middle Kingdom) ProbaMy from fino-anthropoid rolfinj 
Cairo Museum- 1 
Eyelids i missing. 

Eyeball ; flat crystalline limestone wtih j circular depression drilled in 
the middle of the front to receive the corns, at the bottom ol which there 
ii a small amount uf brown powder (not nearly filling rise depression), 
which is not resin, bin contain* organic matter and has not been identified. 
Cornea rock oysial- 

inn brown from rhe brown powder as seen through die man surface at 
the back of the cornea,. 

Pupil: the usual recess for the pupil hat been drilled in rhe middle ol 
the buck of the corns, hut is empty. 

Crorunde: present in both can thi of both eyes. 

Harbor Head] {Middle Kingdom), Cairo Museum. 

Two mirror handles having Harfuir heads with inLiicl eye? 

Eyelids: silver. 

White: not determined. 

Cornea ; rock crystal. 

Irir: grey. 

Pupil : tree** at the back of die cornea filled with dark material. 

Caruncle none. 

No. p66f. The cyn on one Mile nf the mirror have anly the white left, 
which Vernier siyr 1 is white quartz and the prunelle rock crysial BfiiiiTon* 
who found the mirror, nates that * The eyes arc of white paste, in two 
pieces, set in silver sockets with pupils of crystal/ 

No. One eye h missing and the other is very corroded. Vernier 

gives no details/ but &fn^ditc sayi 4 that rite eyelids are stiver, the white 

1 Nw„ my A and B. 

1 E Vernier, op, dr, No. *3663 3 G. Brunton. L*kun t t. p. 36. 

* E V timer* op. ar . So. 53 ms 9 G, Biubfttc, Mtrotfr, No. ^089. 
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(which he calls the cornea) ivmy, and die pmneUe usmsparcnt quartz with 
a small hole ac die bonsm to represent die pupiL 

Statue of Kmg Her [Thirteenth Dyn ), Wood; Cairo Museum 

Byetidt the eyelids (if any) of fooih eyes are covered thickly witli a soft 
biji.k injteriji, certain] y modern, probably used For fixing die cyta bin die 
sockets, which prevent* the naruxe of the eyelids from being cktamined; 
dc Morgan iliat they arc gill. 1 

Uhifr quartz. 

Corner - rock crystal. 

Ira die colour ol die right iris is brown with horiznntil markings P 
jjotoibly being the wood at the hack of the socket seen through the cornea; 
the left Iris is grey, 

Pupil' the right pupil is missing: the left pupil h a black tpot probably 
painted on she material behind the corner 

C^rurtdc : Hone. 

One plate in dr Morgan,Y report 1 describing the finding of this statue 
show* it with certainly the right eye missing and possibly also the left, while 
another plate ihowi both eyes. At she present rime there are two eyes, but 
rhe right eyeball is slightly whiter than the left, which suggests a modern 
addition, and one of the Museum employe** told me chat die right eye wm 
pur in by die late Mr, A, Barsanti It so, I suggest that possibly an ana cm 
eyebiill and cornea p not belonging to rhe status may hare been used. 

Bore-hardt wry* - that the right eye u modem and dial only the while and 
tbr transparent iris (meaning the otmer) of the left eye are ancknr. 

Sixtus nr of King I/or (Tkhfrtntk D\n.). Wood, much broken; Cabo 
Museum. 

Eydtii silver, corroded and blackened, nor copper as jirevt^utly stated 
by me.* 

tVhiif : crystalline limestone. 

Canrrm : rods crysal- 

im . grey and hi ii ft red. 

Pupti: none. 

Cdfifflnlr: none. 

The finder, dr Mmgasi. wm* that the eyelids arc silver and that ihe eyes 
are quartz Hmxharih suin' That rhe eyelashes (Wimpfrn), meaning the 

* J H ift Morgan* fWllrj j OnArAon*, mort pmr p #f£f # p.g). 

* j. Morgan. op, ru. b PI. xsiui. 

6 ) de M«gan H *p- m * Ph 

1 L BarcWnft. op. cir .. No. 359. 

■V Li* m*t Anitku! ftn in Anocnl I gypr. Arutrni Egypt amJ the Eut, 

iSfb P 9 * 

m J de Morgan, op. p. 95, 

f L Betchardt* iv t No. 1163. 
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pyeliJi (Aug*niidrr% axt metal; that the white ii white ijuariz and that the 
pupil, meaning the cornea, u tisnipaicni, 

jVjj{ o/ £ritg /few (Thuutrnth Dyn,}, Wood; Cairo Museum, The eye* 
am in very had otmditkm. 

Eyelid :: metal, pmbabh copper ; tinw much coaodaL 

Whiir: rtp uJIin r ]iiricstomr. 

Corftcj : lock oyiLal (une is nikiin g). 

Irui grey. 

PuptI: none visible 

Carunde i none v iiible 

The lindcr* dc Morgan, says* yeux dc prff, irrtu dc bfionwe. Laem 
calk (he white of the eye alabaster* and the rock crystal! It tmtofiw s * Le* 
the crystalline Jens, whereas ii U the cornea. 

Clam It 

Tliii is the largest and most maul da** of eye and it it neither sc* 
ckkrratd nor so effective as that of Class L it Consist* generally of 
cydiciv, eydhalt T pupil and caruncle only* with occasiotinlly eyd-ishrs, 
and dates certainly fium as early as the Fifth Dynasty tn as btc as 
Roman times, though the nature of the matends used varted eon- 
sidcrabtv at dill ere it L periods. 

The pupil of these eyes* which generally is very Urge, is often trailed 
the iris T ^r irii and pupil combined, but tn ancient Egypt, although 
the iris, ul die natural eye occasitinally nuy have been black, probably 
it was usually brown, like the majority of the presetitHiay Egyptian 
trides, and when a definite and separate irb k represented in an 
artificial eye, whether mUid or painted, it is never black, so tar as 15 
known, lm always either bi^wn* or grey,* The grey, except when 
painted^ most probably was brown originally, and when pin red it is 
always of very Ute date, namely of the Graeco-Roman period, and 
hence may teprerenr the irU of someone who was not an Egyptian, 
or not wholly Egyptian, Since, therefore, it was the pupil isnly of the 
Egyptian cjt dial was hbek* in call the black disc in rbe middle of 
the eyeball the iris k wrong, 

1 I dr Morgan, op. <ii . p, t$„ Fig 229 |p. 99> 

: F. Latin, op. a>-, ii. No. iSio?, p* 9$- 

J Ewnpln tii paintal ryo m the Museum wjiii tiroum mdc* sre 

Nft iSoyj fP, Lie j ii, SswopAirg^ jttgfrvsn *u Empire, i ( p l60j Nut 

33*3-* ijtlli H' 34* 33 =7- (C. C. Edgar* <?rerfo-££ 7 /T*Mn Cojfiflr, Afent and 
rortrmm% and N(W, fill H!i „ 

* grry irula occur tn No jj>q6 i.lidjctr, *p, or.) anti in Noe, |-jt. J jud 
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EyiUdr thr outer edge of a thin frame iiirrotinding the eyeball, 
which is usually copjjer, though lixcas-boftiilly silver, until the Eightecmh 
Dynastyi during which period it may 1« copper, bronze/ Of glass, with 
sometime? gold for royal eyes. alter which date gla^ was the usual 
material employed. 

Eyehithfi: only rarely represented and then always a prolongation 
of topper eyelids having the edges serratttl 
Eyeball: generally wedge-shaped wtth con vet fro m for mottles, 
statuettes, mummies, masks and anthropoid toiTm? until die Graeco- 
Roman period, during wbid) lime the white" 1 was often no longer 
part of a sphere, hut i Hat inlay with a slightly rounded outer surface, 
a technique similar to iliac used lor non-aniliropoid cod tins ot ail 
periods. The material of the eyeball wa* usually crystalline limestone 
until the Graee&^Roman period, though occaaionally white opaque 
quarts glass, bone or other substance* and glass during the Graeco- 
Roman period. These is a hdc* or flattened area* in the middle of 
the front of the eyeball, or white, to receive the pupil, which was 
Listened in place with an adhesive* 

Cornea: usually none. 

Iris: usually none. 

Pupil: a large disc ot black material attached to the front ot the 
eyeball, or white, usually obsidian* with the occasional use of blade 
ram T black lime tune (cither nuiuially black of nrttfraajly blackened), 
blade gUit, or other black pmeiiul until the Graeco-Roman pcnod t 
during which generally it was black gkm T hut occasionally painted. 
Although the nature of the earlier material has run been proved by 
analysis to be obsidian, there is a conoidcubic amount of circumstantial 
evidence tli^t ic is. Thus, it hat all the appearance of obsidian, which 
was well known m ancient Egypt and had been employed for various 
purposes from predynasiic times, and the alternative would be black 
ghiss. the use of which lid'ore the New Empire would be most 
improbable. Further, in those pupil* which It has been possible to 
csm.irieck’sdy. the nurtieroLu small air bubbles that are such t eon slant 
feature of undent Egyptian glass are absent as are also all signs of the 
surface corrosion that is so frequently found in undent Egyptian glass 
and in some of the glass eyes of Gracet^Roman date. The surface also 

* Jt u usually mipsniLlc to dSfunfuitli Lctwtru ;ypper and bronrr w idiom a 
cfjcri]i. J jt iiiflysu, which, dt ^iiurx, L^quruLly cannot be iitnde_ 

3 The wottl while tt uwd insad of “ eyeball “ * ben the eye :» in poiitvon 
and only tht front pcntnfl on he «tn. 
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bear* fine IiiiCi vJUicJ by the abrasive powder used Ibr grinding md 
peilishmgj whereas similar pupils of black glass arc generally, if nor 
always moulded. 

CatuntU: miuliy a small red patch painted in the inner cantbui, 
but sometimes in both ranthi. 


Exjsmplfi 

Kmtling Sutsuem (Fifth Dyn,)- Limestone panned. Cairo Museum 
Eytitdt : copper. 

White: crystalline limestone. 

Pupil; obsidian, 

Camruir none. 

Bocdurdi up 1 dial the cyclaiho (Wimpetn), meaning the eyelids 
(Augmlider), are metal, probably ^frper: the white .1 white none and the 
pupil black itone. 

Fept Statues (SutjA Dyn,}, Copper. Cair^ Museum. 

Eydide none. 

; crystalline limestone. 

Fuftii obsidian, 

CavuncU: no evidence. 

Quibell arad Green stale* that ' The pupil, a disc of bUek senile, probably 
obidiaa, is set iu an eyeball af white limestone." Petrie refers u* ihi 4 whine 
limestone eye of the statue,' 1 probably meaning the large natur, and Wain- 
weight says 1 that 1 The use of obsidian as an inlay rtpmrmitig the pupil 
and iris of the human eye began with the Fepi statue* of the VJih. dynasty/® 

Figure of Tcti {Sint1 By it)* m a fragment of low tdfcf sculpture (llraestnc*) 
from his mortuary chapel at Sjqqjra. Cairo Museum. 

Eyelids : copper. 

Whhti crystalline limestone. 

Puptl; almost certainly obsidian„ 

Carundc: none. 

Twq Loom Eyes (Old Kingdom),* From a non-anthropoid coffin found at 
Zawyct cl Amwar, Cairo Museum, 

Eyelids: copper. 

Eyeball: Jla-L hard, crystalline limesmne. 

1 t- Bcrrehariit, vp, ctf*. No, 119. 

1 J. E_ LhJibd! and F, W, Gr«n, HierakpnpoUt i ff F p, 46. 

W. M. F, Pcme. The Jmi^i Egypt, 191 ^. y 4 ft, 

m H A Wiunwnghi, Obridkn m Aooent "Egypt, Anetmf Egypt, 1957* p &>, 
s The Fifth Dytusry eye* n«*tt routed above are taijlrr, 

•Non h 39514- r No. J. 51931 
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Pupil: ebaidisn. 

Cttrvnde; none. 

tiov anthropoid Coffin {Ninth to Eleventh Dyttt).' f-'rom Asyut, Cairo 

Kimcum. 

EyrfiJjf; ci>ppef, 

H^Aifc: bonded alabaster. 

Pupri: obsidian- 
Curmflr: none 

Innet Coffin (non-umfitvpoui) of Ammemhrt. Prince af Hcrmopolis. Cum 
Museum. One «! the eyes « in place,' but ibe mins it !«mc «p 1 « 
exhibited separately. 1 
EyeliJt: copper (one musing). 

Eyeball; fiat crystalline lirnettnfte. 

Pupil: obsidian. 

Cttwnrie ptotnt in bath canthu 

Outer Coffin (non anihropoid) of Amenemhet. Cairo Museum. The tya 
sre not in position, but are exhibited separately* 

Eyelids : mining. 

Eyeball: fiat, crystalline lirriestuflc. 

Pupil: pliOD'Convd discs flt littieswat covered on bmii iiiio with a layer 
oi black win, which is called 'bitumen' in the Museum register, but I 
have tested it and it it tom and not bitumen. Ucau tayi s that the eyelids 
are met*!; rht eyeballs are jLibasirr and the iris arul pupil combined are 
polished black stone. 

Caruncle: present us both eunhi. 

Inner M d Outer Coffin {nort-nnthmpotd) of Entice Meukti bom Asytrt 
(Middle Kingdom). Cairo Museum. 

EyeltJr: copper 

Whtez almost flat crystalline It roes tone. 

Pupil: black limestone 
Cant rule: none vtsxble. 

Lacau sayt* ihai (he eyelid* are metal; the eyeballs alabaitet; and the 
1 pom file ’ black Hour. 

Tun Statue 1 from Asyut [Middle Kingdom }. 1 Wood. Cairo Museum. 
Eyelid *; copper. 

White cryiialliue limestone. 

i t. iftiik. 1 P. Lacau. op. dfc» n. No, rSc^J, PI XIII. 

1 N* HIV : No - >* 3 *** * Ka ->■ SU 1 * 

* P, Lacau, op. at . it, No. p. < 4 > 

r “ * '*■ " a. iSi (S-sflup, pp. taSc ijj. 
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Pmpii : black limcuionc 

CjmnAei rmu r 

■SwaiT f^r /row (Middle Kr'p| l Jom) r l Umetftjnc, Cairo Museum, 

EychSj: efrpj*ir. 

crystalline I immlnnf 

Pupil: obsidian. 

Caruncle: none, 

Tmtetny tu>rt LiV'C E)Ct {Middle Kingdoms J> follows: 

Stira Eyct (three pairs and Ode tingle)/ manly,, if oat all* from £l fkribji/ 
Cairo Muieum- 

Eyehdi r: trtiiiing ad iwo pits; metal* probably copper. in tme pair and 
in the single eve, the metal being much corroded in one cast 
Eyeball: wTdgc-iliaiwd crystalline iimtuone in all ca*eL 
Pupd: obsidian in all c&itt. tci two pairs one pupil ii mining in each 
easc; in one pir and in ih>: iingtc eye the pupiii probably do not belong, 
Canute!*: in onr pit there are the remains of u caruncle in the chi ter 
camhu&Di one cyc^ in the other two pair? and rn ihe smgle eye m caruncle 
ji present in bfn canthi. 

Single Eye.* Probably horn El Jkrsba, Cairn Museum. 

Eychds: mviiing. 

Eyeball: almond shaped with rounded crimes. The material ii almost 
certainly odon rotate flxete^urquot&ci and not erystallinc iimeriane* if 
pmvtotiflv repeated by me/ all bough, like imararnne, it h readily and 
entirely soluble with effervescence in hydrochbrtc acid. It gtrei a negative 
rtsylt when tested for copper, has y specific gravity ot ib and agree* tn 
appearance with genuine odcminliie, with which I hive directly comp red 
ii. The Museum register describe* it a* green-cojoured ivory {itnrirt pttA). 
Pupil' obsidian, which <be* not fir well* and may our belong, 

Cantmif ■ none. 

Single Eye {tarn lhunt ct Mal&if* Cairo Museum. 

Eyelid* metal, probably copper. 

Eyeball '.ve^^aped banded alabaster. 

Pupil: hlaL’k rain, 

Carunek: none. 

1 No. J + 64C11 i t 

•Nm.Iiiy, n;v. R:V. lilw iiV. 

' Ahrncd Kjrttal, Foiulfa * Ddr<t.Banheh, .Innolet Jn Setvkf , 11 (r«nj, 
PF l ’« 33. au. 317. 

* Xo. I* 3 ^Jf 7 . 

J A. Lucji, Artifwul Eyn in Ancient F-gypL Anetrnt Egypt **d the £*si t 
>m r fjt 

1 1 m?+ 
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Ekrtn Lome Eye* from LuA/J Th«c were kindly given m isc by Mr. 
Ambrmc Lansing. o( (he Metropolitan Museum ot An. New York. 
These eye* ate all practically alike, both in technique imd also in re* peer 
to materia Is, and differ only in size. There are three pair* and Jive single 
eye*, one of whkh latter if larger than the ren and u probably from an 
anthropoid coffin, and another is very small and nunitcitiy imm a ^mai] 
statue Ete* 

Eyrffdr; missing. except in the small eye, in which they art L-oppcr. 
EvekalS: vr-edge-d taped alabaster (addle). 

Pupil: right art obiiiikin and three arc mining. Underneath the pupil 
in seven cases certainly and piohably b nine, then: 1* a black material com¬ 
peted of a mix&iic of whiting and resin oolmtred with carbon* and used 
evidently partly as an adhesive and partly to enhance the black of the 
uaJiiluccot Qhd.dian. The two exceptions ire the large coffin eye and the 
mull iiatuetCc nc, the iorener leaving no trace of this black material, the 
cavity for the pupil being :i hole through the eyeball wilhout any bottom, 
and the laito 1 not having been taken to pcces for examination 

CitruncU: three pair* and three single eyes have cazundet in both canthi; 
one single eye hat a caruncle only in the inner catuhus. and one single eye 
(the very tiny one) has not any caruncle. 

Two Loom 1 Eya from Oaks km {Middle Kingdom)* Cairo Museum. 
Eytiidi ; none. 

Rjtboli: wedge-shaped alabaster. 

Pttpil; obsidian : in one case (No, 52850) there is a layer of dark brown 
resinous material under ihc puplL 
Cmundc: none 

Coffin 0/ Scttcbfiit [Twelfth Dyn.). 

These arc in the Metropolitan Museum of Alt, New Y^rk, and have not 
been examined by me. Mace and Winlock state* that the eye* of the outer 
coffin arc of ' iitme + j that dime of the middle onffin H were made up of 
almost flat sheets of stone. obsidian Ibr the pupil* and opaque calcareous 
stone for the whiter the butser stippled red in the comers. The pieces were 
fastened together with a blackish gum and set in tray-like wooden frames 
, , „ the edge* of which represented the eyelids' and that the eyes of the 
anthropoid coffin had 8 polished obsidian pupili, whites of calcareous none 
uipplcd red in ih- uirrusrs and silver frames of which the edges project to 
represent the eyelids. 1 

1 These were prrcunsih uated by me to consist of four pain and three tingle 
eves (A. Lucas, Ancient Egypt dni the Eoti . 19^4, p. iji). but on further examina- 
tioo 11 ii no* bdjdvcd that there are only three pairs, the rot being tingle 
ty«. 

1 E. Vernier* op. rr L r Nei. 57&4U anil 

1 A, C Mace ami M, E Wiafoei, Tkr Tomb of Seuthiti 4 t Liikt, pp, aj + 39, 40, 
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Hathvr Head {\fiddle Kingdom}, Cairo Mu«um, 

The head ii oil a tmttot handle and bat a double fact with mtaid eyes* 
probably crystalline limestone. 

Pupil in one pair of eye* the pupils arc musing; in the other pair the 
nature of the material was not determined, but it is dull black and not 
either obsidian or glas*. 

Grrtfirdc, iiOflr. 

Bcnqdite say* 1 rfiai the white U crywaUsne Itmesmnc and that the pupil* 
are pattella noi*a. 

Non-anthropoid Coffin of King Nor {Thirteenth DynJf. Cairo Museum, 
Eyeiidt: copper. 

White : dai crystalline (iroestonn. 

Pupii obsidian. 

Cvrhttrie none, 

Lacau sum* that the eyeball* are dokt^icr, very white and polished, and 
dm the pupil* are black itoae, possibly obsidian. 

Atiihropoid Coffin of Qmen Aitk&QKp* (Eighteenth Dytt.}. Cairo Museum. 
Eydidi: gold* 

White ■ crystalline limestone: 

Pupil obsidian, 

Camndr: none. 

Anthropoid Coffim of Yuya {Eighteenth DynX Cairo Museum. 

There are three coffin*, the eye* of all of which appear similar, though 
the materials are not alike. 

Eyeitds: blue glass. 

White! innermost coffin, white opaque quartz; middle and outermost 
coifing crystalline lime*tone, 4 

Pupd ; obsidian. 

CaruneU: inner and outer coffins* earunde in Inner enmhui only; middle 
coffin p no caruncle. 

QuibclJ states' thar rhe eyelid* are blue glass* the eyeballs marble and 
the pupil* black glass. 

Anthrirprud Coffins ami of Thuya (Eighteenth &yn.). Cairo Museum* 
There are two coffin* only. 

Eyelidf ; blue glass. 

White ; crystalline limestone.* 

1 O. Btaedite, op. cir * No. 44035. 

1 P. L>cju. ap. eif, No. 28100, p. 77 1 No. J. 4663* 

* Tested since iasr dechbd (A, Lucas, Anam? Egypt and the E»r, 1934, 

PP- 

* J. F. Quibetl* Tomb of VWj and Thuiu* No*, 51001, 51003, 5*004, 51 «A 
yi«7, 51*^ pp. 4, 5, to, m, 23, tfk 
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Pupil : {jbtitiian 

Carmefc' proem in inner canthus only. 

Quibcil ttatet 1 that the eyelids *re blue glim. the white* while marble 
and ihe pupils black glut. With reference m the maik he hyi 1 t curious 
point tft that there if a green faitme hoiking to the while of the eye* 
invisible outside, inside nearly fill i fug the ivpaer inside [he blue gbs*/ Thii 
l have not examined. 

Co/Trirt 0/ Twr^rn^Aimstn (EsgAfreHtf Dyi?.). Cairo 

Museum* cxtc\n ihe npffin. which h in the nmb. Thr 

appearance of the eye* of all three coffin * ami [he mask U simitar, 
though the materials are different 

Ey fh Jr ■ coffins, blue gfcm; mask, lapis fa 211 Ik 

WAiir when ihe innermwi t&fSh was first uncovered the eyeball* were 
iccn to be badly tkroniposed and they feJJ tn pktti when the coffin was 
moved- They were crystalline lii net cone, which probably hail been sifted 
upon by the volatile acid* derived ifmn the iaitv mailer forming part oi 
I he black anointing fnainriaJ that had been poured m Large amount over 
the coffin, thmjgh mi tm the Eace. I believe that [ tested die whiles of the 
t?ym of the other two coffin* ami {bund lhai they were cry Mil tine limtiinne, 
but no note of this can !>*: traced, and riiev cannot now easil y be examined. 
Tile whiter of die eyes ol the mark arc qiurtz . 11 

Pttfnl : obfitibn. 

Carturdt? innennoat [gold) coffin, no canincte noticed: middle and outer- 
most coffins, nor noted, and cannot now easily be examined: mask, car unde 
in both canrhi of both eye*. 

Career states in one place" that ihe eyeballs ot the outer most coffin arc 
aragonite. and in another place* that they are cakitc and that the pupils 
arc obsidian. 

Andtrvpeid Can&pic Ccffirtf of TtH'&nkhamifn Cairo Museum. 

Eyctidi: blue glass, 

Wkiir: the eyes of one coffin arc milling; the nature of the material of 
the other three has not been determined, 

Papil the eyes of one coffin ate misting and rhmc of the: other three are 
probably obsidian. 

Ctrundt : rmne. 

Tiro Large- Stemrr vf Tmiank^^mnn. fjim Nfitvctim, 

Eytfuh gold, 

Wk far; try ceil line Nmcttnne. 

1 |. F_ Qidbffk op fri- t p. tft, 

1 Tented since last described fA, Lel‘±j, op. oh, p, 
s Howard Cuter, Tfo Tomb cf Twt*m\i^Sm€n. it, p. 

* Hamid Gantt, op, f*L p, a^. 
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PmpH : nfesicham 

Cjiranr/r r pre-cut in both cinthi of both eyes. 

StnuU Smut£#i of Httmjrt Figmrei from ihe Tomb of Tui-an^hamun , 1 
Cairo Muicum, 

There arc altogether oraity-ik statuettes with inlaid eyes, one being 
alabaster and the resc wood gill- It wai pccrinttly stated by rar ihai the 
eyeball i of its of these statuettes svtte crystalline limestone and die pupils 
almost certainly ubiuiiLifi. I have now examined the eyes of all the statuettes, 
vi few jl wA f^ubk, vtiali the result dial in nrany-ftvr initancei the white 
i» klicvcd tu be opaque while gLass ami 'probably in many, it not mi all* 
dicci i* no ty chill, the white being repraeraed by two flat triangular pieces 
t>f gLiii. iligh lIv nmndoi ar the iron r and inLiid in the corners o( the sockets- 
The pupils arc probably obsidian*though black glass is not entirely excluded. 
The eyrlidr ire metal, either copper or bronze, with one example of gold- 1 
In one instance' the technique is entirely different and this, themorc* falls 
inm another class, [n eighteen case* there are caruncles h both couth! ot 
both eyes; in one cuse tticfe is a caruncle in the inner camhus only; in three 
cases the caruncle its and in three cases the eyes are too dirty lor the 

presence or absence of caruncle tu be ascertained., Carter soles' of some 
of these mtttews that J their eyes art inlaid with obsidian, cakitt. bronze 
and glass. 1 

Chfrioi of Tut-enl(&*mun* Cairo Muiflim. 

There are four small mbid eyes m one of the chariots, two being inside 
the body of (he chariot and two outside, 

Eyttidt ; bloc gb&s. 

White ' whirr opaque gbis. 

Pupii ; black glass, 

Cdwticl f. none, 

Canopic ftrf from tkt ttxalUd Tomb of (Wm Tiy (Eighteenth Dy n.f, 
Cairo Museum. 

There are three jars only (dlabaster)r the eye* of two of which arc missing; 
dime of the third jar arc as follows: 

Eyelid t ; blue glass 

White white opaque glass* 

Pupil: black glass. 

Commclr: present in both * artlhi of both eyes. 

1 Indufllmg god& 4 in I goddesses in human form, 

1 A. JUns, op. p, 93 * No, f. 

4 AM bolding Kaibt* emblem {So- f, 60752); this is one of a pair, the other 
fNii 1 having normal Clw II 

’ Hnwini t jricr. op- dr. F m F p. 5-t 
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Anthropoid Coffin of Hat aas {Eighteenth Dpi^J Cairo Museum* 

Eyelid *: copper. 

White; crj'MalJiliF lime* lime. 

Pupd ; obsidian, 

Ctmmclei present in inner audits 

Darcssy states 1 yirus j nermites en piefrt t setttt c/t bronze. 

Three Anthropoid Coffin* of Msherpm {Eighteenth Dyn.). 1 Cmm Museum, 
Eyelids : one pair Tint trammed; nnc pair metal [probably copper) and 
dug pair black* nr hbickencdt limestone. 

out pair nor rT^minctl; two fans cryiwlline UtftraEDQc, <me being 
banded alabaster (cakite). 

FupH: one pair not maimed; two pain obsidian, 

Caruncle one pair not examined; one pair hai 4 trace of 4 ciiundr in 
the inner canriius, ami one pair h without caruncle. 

Daresay says* n£ one 06 the toffisu Us ytm mermUt dt jaspe Mane el 
rfajir; of another JW y^ux era piem mm ff blanche semi dm Monte and 
of the third let yeux tonr en tfjpt blunt cf non e* enehush dans du bronze. 

Two Anthropoid Coffins of Queen Meryet'Amuts (Eighteenth Dyn Cairo 
Museum. 

W block. who found These coffins, describes the eyeballs us fthbaticr and 
the pupils as obsidian/ which, as seen through the glass oi die casr the^ 
appear in be; the eyelids are blue glass much corroded WLnlock snakes no 
mention of the eyelids of the outer coffin, but those of uiig inner coffin he 
says 1 arc blue glasi“ restored after the robbery/ No canmclei can be seen. 

Anthropoid Coffin of Sett l {Nineteenth Dyn.}* Cairo Museum. 

Eyelidi blue glass. 

White; erysialiine limestone. 

Pupd, obsidian. 

Citrufitfe * piocut in innei cinthus. 

Daicssy says' Let yrux intruitfi d’dmail btum <rt notr. 

Upper Part of Wooden Smite of Woman (Nineteenth Dyn.) British 
Museum. 

This ha* been described by Shorter/ who kindly allowed me ro examine 
\t The interest if in the use of bunt for the white. 

fc No. J- Ji J 7 S 

1 G Dxresiy* Antmtn du Service, 11 tipoi), p. 1 

• No*, 3 ** 30 . 33 * 31 , 33 «jJ- 

* G DajHsy, FumlltJ de fa twr det Rmt t pjc 4-7, 

4 H K. Win Jock, Tht Tomb of Mtrytf-Afmm et Thebe** pp. 16* ao^ 

4 No, J. j&ei j* 1 G. Darmv, Ctteutilt dtt ch&ehettci rofsUf t No. 61019 . 

1 A- W. Shorter, British Mu it am. Quirtetfy^ IX (* 955 ). p. 9 X„ 
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Byttidt: none, 

Witte: bone. 

Pupil ; mining 
Center ; none 

Three Bronre Statuettes of Dtuinitia (Lutt Egyptian pertedy Cairo 
Museum. 

E\ dids - icmaiht nt blue ghsi in two eater, no eyelid* ad third casc. 
rt'Aiir; crysiailinc limestone. 

Pupil: milting in all three cam. 

Gzrn/ie/e; none. 

Daresay cj]!i l the rnaterul ofe one pan *6onc or eOamci driac ofc 1 another 
pair jasper, and say* of the third pair merely chat they aic inlaid. 

Singh Uxste Eye (Latte Egyptian period^* Cairo Museum. 

Eyelid i : dark grey, flue grained* soft sione, probably tfeidfe, 

Eye&att ; white opaque gaaA4 + 

Pupil: black glaii, 

C 4 t*mdt none. 

'Piter Louse Eyes from Lite Egyptian period* From Abmif d MaSaq. 
Cairo Muictim. 

Eyclidt: mett], either copper or bronze 
EyeSdl: banded alabaster (cakitc) 

Pupd two mining, the chard being dark brown rcaiu bitened to ihe 
Battened tronr of the cytbal!. 

Cururteh: not noted. 

Two Anthropoid Coffins of Petosmi {Late Egyptian period). Cairo Museum, 
Outer Coffin: the eyes arc loc&e 1 and not 00 the coffin, whkb u nor in 
the Mureum. 

Eyelids: metal* copper or bronze. 

EyefeaU: opaque white quartz. 

Pupil ; mining* 

Carmndr : nonc^ 

Inner Coffin,* 

Eyelids ; blue gUss. much decayed- 
IFAhr: opaque wituc quart a, 

Pupil: obtidian. 

Cmmde: none. 

*Ci Damn. Siaiun dr dinmt/i. i t No. *&*6ki (251b Dynairy}; Ha, j 0 jj* 
(a^di u* 16th Dyruuta); Nn 38+u (Ethiopian period). 

*Ng [ . 34462: *2ind io 35th Dyriaftiesy, 

* N«» numbered (23rd 25th Dyniiu*i>, 

€ Nul ]. 48065, 


* No 1 , 46591 . 
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Fite Anthropoid Coffin {Late Egyptian period).' Cairo Museum, 

Eyelids: two pair*. blue glass; three pairs, Week gists. 

Wktte four pin. crystalline limestone; otic par, opaque white glass. 
Pupil ; one pit, obsidian or black gbsis; two pits, black glaM ; two pain, 
neither obi it! tan nor black glass, but possibly painted. 


lF,1 £j is Mt.niuti (Class II) 

The practice of inlaying artificial ryes in mummies did not begin 
until a late period. According to Ellioi Smith and Warren Dawson 1 
it 1 wa alrcidv coming into vogue in die XXthu dynasty and Elliot 
Smith gives a number of examples; thus he says of die mummy ot 
Queen Notmit 1 (Twenty-firt* Dynasty), ’Artificial eyes made of 
white and black stone, were insetted under the eyelids. ITiij is the 
earliest instance of the use of stone eyes or of the attempt to represent 
the pupil in an artificial eye in 3 mummy, although in statues such 
1 iliyevls hud been in u« more than fifteen centuries. 1 This writer, 
however, makes ihr same stinancrU about Ramcucs HI (Twentieth 
Dynasty), namely* * 1 *hr mummy of Ram rises III is I believe the 
curliest in which this device has been round/ Other examples ut 
similar inlaid eyes in mummies mentioned by this writer arc those ol 
Queen M.tkcn (Twenty-first Dynasty) and of live other mummies of 
tilt Twenty-first and Twenty-second Dynasties respectively/ f have 
not examined dicse eyes, but from the description they ah appear to 
he of Qui If. 

In this connexion may be mentioned the mummy of a certain 
Horsicsi, priest of Amun at Thebes (the date is not given), which was 
unwrapped by Hcrtigrcw, According tot'lilt 1 it has' a pair of artificial 
eves, apparently of enamel/ Enamel, however, was not used m ancient 
Egypt, and tl c eyes were probably similar to those described by Elliot 
Smith; if *0, they would be Class IJ. 

Hedge states 1 (hat ' In the case ol women of ijuality eyes made of 
obsidian and ivory were inserted in the eye-socket*. * 

lilY; AlY; iVIY; Hit: hw* 

1 G Elliot Smith uml W. ft. Dawson. Egyptian hfnmmtti, p. 113, 

* tj. Elliot Smith, The Royal htnmmteT, p. 50. 

* G EIW Smith, op. of., pp. ft?, pji, IOJ. ley, 108-9, til, 114. 

1 \v. R Dawson. PcttipcWi Etrnicrrimjtinoi ujm Mummies, /onmat aj 
Egyptian .ifTAwWujjy, »* p >74 

* t A WjH it Buijjft, -1 Gind* to tkf Fuii, SecanJ TkirJ 

R&ami, hjj4 k p, 17, 
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Inlaid Evo m Mirant Ma sis xnd Cqffiks (Glass IT) 

Alt i he mummy mask* and coffins uf the GraecO'Hanutft pcrkxj EH 
die Onm Museum that are easily accessible, haring mbit! tyes (sixty 
six masks and eight coffins 1 ), have been examined by me, the eves. of 
fonv-onr of the masks and of all the coffins being found 10 tie Class IE 

Eyelids oceaiior^Uy metaf copper or brnn/_c, but usually glass; 
generally blue, though sometime* black, or such m dark blue that In 
mere inspection it i* impossible ft* be tore of she colour 

Eyelashes: there is only otic instance or eyelashes. these king in the 
usual form of serrated edges to a prolongation ot copper eyelids. 

Wkbe: usually opaque white glass, but occawmallv crystalline lifflc- 
stent, Whether any of the eyebolts are wedge-shaped could nor he 
determined, since they could not be taken out ol the socket lor 
examination. In one instance, kwocr, an eye was loose and thb was 
examined and retixed in the socket, Mid in another instance an eye was 
broken and its con&irtKrion was evident, hi bod) t avrv the whi(c wav 
a flat piece of gkttt wah a slightly rounded upper sttrfk* and a hole in 
the middle for the insertion of the pupil. 

Corrtoj; none. 

Iris: usually nunc, but in two instances there are irideas one pan 
brown and one pair grey. Hie brown indc* con vim ol brown g!;us r in 
the middle of which is a imall circular pupil of blue gb^s, The ^rr*. 
irid-ts appear ro be a narrow' edge of white paint iinrlcr the outer edge 
of the black jmpiL 

Fupil: generally opaque black glass, but possibly obsidian in one 
instance; in one instance brown glass and, as already stated, in onc 
instance blue gliisv- 

Cdr«ftt:/r. only occasionally present and then red pint. 

These eyes have been described in detail by Edgat' and summarily 
by Petrie. 1 Edgar, summarising his detailed description, * On the 
fsl century masks ... if inlaid it is made of opaque material, itnne 
or glass, ' and he adds * So far ax 1 have had them examined and tested 
they Kxm to be usually, if not always, of glass/ Petrie, referring to 
die eyes of eertain Ptokmak mummies, writes * they were made by 
ktiding and cutting a piece of opaque white glass to the form , mrerting 
a disc of black gbss for the im and surrounding it with a neatly curved 

1 For rhe Museum nurnfcen m A. Luca* Ttrhnxal StvJir* T m No. l July 
qtfl. p iB. 

5 €. C. Edgar, op. oA, p vj 

* W M. F^ Petrie. Hjamvtta p p- 17 
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border of blue glass* always polished on the upper surface * -. / He als» 
state* that The gflt butts of mote substantial fwti t about 50 u», t 
required mote solid work; and the eyes are then cut in white marble, 
tapering .wedge-shaped behind -tod with a 'sole drilled in die middle 
to receive an iris plug of black glass* or obsidian, The hnest portrait 
busts demanded higher work, and then the iris was of dear brown 
glass or stone, with a pupil of bbek ghss inserted, giving a still more 
lifelike expression, heightened by the comers of the white bring 
touched with red.' 

Other Example* of the Graeco-Roman pen&d 

Three Statuettes of ZWrinmVr . 1 Limestone Cairo Museum, 

Eyelids: in me case, none; in one ease* blue glass, in the third cue, a 
bbek border js part of the while glass eyeball. 

White: opaque while glass 
Pupri: black glass. 

Caruncle 1 none, 

Small Wooden R ur/, J Cairo Museum. 

Eyelids: nont. 

WJtift; cryiiaLJint limestone. 

Pupa: obsidian tir black gliti, 

Cartit tefc: none. 

Four Sih cT gih Statuette *. 1 Cairo Museum- 
Eyelid* : two blue glass; two very dark blue. Of black, glass. 

White: opaque white glass. 

Pupii: bbek glass, 

Csnmekt none. 

Pair of L&oie EjW , 4 
Eyrirdr none. 

IPArlf j thin, slightly toncivo-convcx, cyc-shaped piaca of bone, having 
in the middle of die Irani a Rattened area 10 which the pupil has been 
atuchtd. 

Pupil missing, 
fimmdr; none. 

Single Loose Eye * Cairo Museum. 

Eyelids z blue glass, 

1 Nm. 3I413* 3 3%** 

1 New 1, ^380-46393; ist century i-C 
* Private ooUcaiofL 


* No number* 

1 No. J. 6j,op. 
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Whife: a thin, shghliy curved piece of opaque white glass flattened ill 
die middle cl rhe convex side where the pupil is attached. 

Papd: a thin circular piece of gtou. now white and much oirroded, but 
probably Wick originally. 

Cwwde: none. 


Estinpirr t/ndaXeef 

Fip&Atiihr&prtid Ccfpnt * Cairo Museum. 

Eyelidi ilrrce blue ; one probably Wads glis*5 one without eyelids. 
White three crystalline limcstmic; two opaque white glasi- 
iris: present in one instance only and csmiiiti of a grey ring round die 
black pupil, probably white pint tinder the thin edge of the translucent 
Mark glass* 

Pttpd sv;rj (dark g lit*; one tramprtnt glass with black paint under; 
one obsidian* ur black glass; and one neither ohiidiais. nor hbek glass* but 
probably painted. 

Caruncle ; none 

Smnil Gift Wooden Statuette* Cairo Muxum. 

Eyelids blue gbm. 

Whites opaque while glass. 

Pupil -■ black glass 
Cartmd r- none, 

Serentten Loose Eyes. 

These consist of five pans and icvcn single eyes* as follows: 

Three Pain 0/ Huge Eyes ' Cairo Museum. 

These wiry ill length from about nine inches to about eighteen inches. 
Eyelids: metal, copper ot bronze. 

Eyeball: two limestone; one largely, or wholly* modern plaster. 

Pupils one probably black glass much corroded on the lurtace* which u 
now mart; two pairs are without pupils. 

Cartmrft: none. 

Pair of Coffin Eyes > Cairo Museum. 

Eyelids: copper corfOttwl 
Eyt&ali: crystalline limestone. 

Pupil : obsidian, 

Cerunde: present in boib canthi tif both eyo. 

J | .^ 097 : mis if it: HIV* 

*N» HIV;») I *rrv >«■* JV!H: < f )" unilCT 

‘Mol m . 
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}‘air a] Vety Small Eye j - 1 

EytSii untie. 

Eyebdt : crystalline limestone. 

Pupil - pr«bshty obtidiiu (fine cutting). 

Scut* Single £yei. Three Gum Manum*; lour pmj« eollcclior 
Eyeiidt: two blue gku<»: aiuc ucatite*; Eour misiing- 
Eyeiall: fom cnt&llmt Umetinnc: three opaque white glm 
Pup#: thir-r probably ob»i(Han; three fake k glass; one routing- 
CsrHttfit ■ present in uue imtancr only and in both eanthi. 

Class HI 

Thc»c eyes were i nil titled at first with those of Class II. The total 
number known to me it very small. namely, live pits and four single 
ones in my private collection and one single one shown to me by die 
iaie Mr. R. H* Blanchard of Cairo. I have also parts of two other*, 
one being an ids with pupil attached and the other only the pupiL 
Thi* type of eye is known to me only from Roman mummy masks 
(torn the Fa yum province; it is anatomically better, and hence more 
edertivr, than the Ck» II eye, because there is always an iris, 

Eyelid j \ copper, . 

EyfLiihei- the uiual prolongation of copper eyelids With serrated 
ed[get Whether there were cytlatho in all eases it is impossible to 
say, but, although (he; now remain in only two instances. (Kerr is 
evidence that there have been others. 

Eyeball: crystalline. limestone. ’ll more or less wedge-shaped, which 
vary in depth from hack to front from t.e to 2.3 centimetre* (apprnid- 
mjtcly one half to one inch), the deeper eyeballs being true wedges 
tapering almost to ;i point behind, and the shallower ones having a 
Hat surface at the back, In the middle tit die front of the eyeball there 
is a deep, circular, and generally conical, hole for the insertion of the 
iris and pupil. 

Cornea; none. 

Irii ; this consists of a conics! gluts plug having an outer diameter 
of from 1(1 to 15 millimetres (approximately 0^ to 0,6 inch), with a 
circular hole in the middle for the insertion <jf the pupil. In one 


* Puntt collection. 

*Thr Wid* ate futrurd !o the eyrhalk hy meant of black resin, which ii 
sivt tiiftl no fturii in the pupftt 
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instance, the iri* « v«y light greenish-brown ta aJour; in another 
instance it is light green; in two imantes it is partly light g*«eo and 
partly black and in the remaining cases it is black* It w as suggeslcd 
previously* that these irides probably were black originally and that die 
present lighter colours of several of them were due to decomposition 
and chemical change, since in molt there is □ definite decomposition 
of the gbss- It is now thought, however, that the original colour was 
brown, nr greenrih-brown, and that the lilatk » the result n( decom¬ 
position. The evidence for this b twofold i first, that the eme spedmeo 
that shows m> decoropisition is a light green till-brown colour; and, 
second, that had the original colour tiecn black, there would nm have 
been any reason for a separate iris, since it would have been indistin¬ 
guishable from the pupil, and therefore, a large black pupil similar to 
that of Class II eyes would have done equally well- 

Pttpit: a small cone-shaped plug or black giisr fining into the hole 
in the iris. Between the pupil and the iris there is generally, though 
not alwavs, a very thin piece of copper foil, w thin that it hardly shows 
at the: surface* 

Camnde : now. 

Class IV 

Dr. G. A- Jteiuicr found in the Mycerinus pyramid temple at Gta 1 
four loose eyes and parts of the frame of a fifth ' probably from one 
wooden statue and three statuettes/ which he describes as Five crystal 
eyes «S in copper/ ITkj arc all oi Fourth Dynasty date. 

As these eyes arc now in the Museum of Fme An*, fkwion fc I have 
nor been able to examine thcxn f but the description giv$n by the tinder 

IS follow*' 

Eyelids: copper. In one place the material i* given as brume, but 
thii it most improbable at meh an e uly dale, 

Whitt there is no eyeball; the whole front of the eye is one piece 
of transpirem rock crystal, iht outer surface of which i& polished. 
In one instance the back h matt and convex, while in another instance 
it is flat On the back of the rock crystal the white of the eye h shown 
by means of white pint, 

Camei: there is no separate cornea, though that part of the ruck 
crystal covering the his and pupil represents the cornea. 

* A Lucas. .-tarimf £$ypt arid t hr Emu, 1934, p* 96, 

*C- A. RcUOCf, jVf«fTft*J + p. 114 
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fm Minted in dark red at the hack of the rock crystal- 
PW sLlkw. circular hole in the rttk crystal (presumably at the 
back, though this is not expressly stated), filled with blade mater.al, 
dtuncit: painted at ihe back of the rock crystal- 
Part of what probably was originally a «mibi eye of Middle king¬ 
dom date in the Cairo Museum' consists oi a <^vcd P«*f <* 
Iran (parent reek opal of tire 'ataxarrl' drape ot rt« 
eve, polished ar both sides and with rounded edge- rhis has a smal, 
circular recess at the middle of the back tor the insertion oi e pup - 

What is also probably a somewhat similar eye is that of the celebrated 
host of Ncicrtili now in the Berlin Museum. The description oi this 
e « (that is only one), which I owe to the kindness of Pml«»r 
Alexander Scharff. is that of Prefer Ratbgen, who examined it 
and which is as follows: Drr Gnmd Jer Auget i (Jas Wna *«&) 
Jer KMtxi* dee Butte. dir Pupitlr m cine xkwvt* Sthab^m 
Wtscht, die duurre VUsche Jes erhdtentti A*gst tit aus Berg\mtalL 
Some of (he eyes from mummy masks of me Graeco-Roman fieriod 
ire of almost the same technique as that } ust described, though much 
inferior both in material and workmanship. 1 have examined thecy« 
of twenty-three of these made* in the Cairo Museum.- with the 
following results: 

Eyelids ; painted- 4 _, , , 

White: the white plaster of the mask, the colour pc*wibl> enhanced 

in some instances by means of white paint. 
noriPs 

hit: none. 

Pupil: black paint. 

Camrtdc: mine. . . , 

The whole from of (he eye is covered w,ih J thm. curved p.occ of 

transparent glass which sometimes » now iridescent, owing to 
dc- ik This glass cover often is of very irregular snajw -uld badly httnl 
imo the socket, but since the edges arc buried in the pbsta of die 
socket they do not shew unless the eye is damaged. 

Edg.u says 1 of These eyes " Rut on the heads of the present class the 
eye is u*iwlly inlaid in' a different way; a small- convex sheer oi 

- A Loan, Aneunt Egypt **i the fiW. «ft W , p- 89. Mincu» »K I- &«Jj- 
1 p or tht MiiKuin runubcii see A. Lucu. Teth**m StitJin, vn, Nr. t, T 
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tianspafent gbss at mki is bid cner a plaster ground on which fbc 
irk is painted in Usd.* With further rapret to ihc mi a mentioned, 
Edgpii that s On some of the spearoem which I htrve seen the 

JmlcrLil looked, Jike mica, but in moat eases ir set:ms to hr amJiml 
glass, mj me rimes in descent and sometimes full of stnaJI air bubble*; 

I have -vinmtcil carefully the ever of all ihese mjtsks and cannot find 
any in which the: material is nifi_j_ 

A sLiiuttte from the injnb ni Tu t-arikharnurs* has of ihh type 
wilh gold eyelids, die nature of die white was nut determined; ihr 
pupil is black pubt; there k a urimdc in both canthi vi f^rh eyes 
and the whale oi the front of the eye* U covered w uh i caniparent, 
colourless glass. 


Cia* V 

This type oi eyr is j very p W .,« imjtaur.fi of the natural eye and 
consists o| cvelidi, eyeball and pupil only, all made m one piece The 
materia! may be limestone* hue-grained white sandstone. faience, 
glass, or painted wood 


Example 

Smglr Eye 1 {Xtr.xrr- r ;th ro Ttt-ruatih I'tyrtfA Cairo Museum, 

Tlin was Sound at kjniir and comlm of -n eye-shaped tray with raised 
border, which filter represents ib*- cyrikk the eyeball being the hntrnrn of 
liir ir ay, in she middle of which .i large pupiE h.v. been pain id in .deep 
black, The mairnal the cyt j very nnc-grained white sand stone, which 
is urtifiei.illv .ulnunJ slightly black rn ihc surr.n- 

T tap $ font 'ikmteUfj 1 \ Rom*i h pc n r; d) Ca rro Mu itum . 

Hit eyelids, eyeball and pupil ate .ill ejjic pietr ul lLc cryc. E■ l=l* firing 

represented by a Mack border to ihe eyeball, which k opaque white: the 
pupi l is black- 

Pair t}} h'yt* fn ndafe/). C.itm Mirmim 
Thceydick eyeball am) pupil arc all orir pinc-nf glass, the eyefuls being 
bkc T the tjchjtJ opaque while and thr pupil bteck. 

* C C, Mpa* <rp at. p r Vi 
: kVfu&cimL No. !. 

Sn l 

* L GarclisdE, vp- rrf T , sv r Sa s- nocfp irai. 

* N* l 05034- 
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Smote Eye 1 (undated). Cairo Museum. 

The eyelids, eyeball and pupil are all «w P*« 
and eyeball temg coated with blue giaae *nd the pupil wiih black gb«. 
ifae Utter being slightly corroded oft (he juriare. 

Four &n, t te Eye** {undated}. Cairo Muteum- , M _ 

Thoe *yo are all oi digbily diflmni «**>- Th.tt « w “ ul 01 “ ?*' 
Jiaped tunic work, or tray, with a carted Undo to represent ine eytUds. 

of the tray representing the eyeball, fa the m^dtc of which a 
a raised ©vai-shaped pupil wiiit a convex upper surface The whole n one 
pk<c of limcsJe, bUcUed ^ikrally The («nh c»M> * - 
noth^ped rray with railed border wifaott popl, the *fade being one 
piece of limestone blackened superficially. 

Two We Eytr {undated). Cairo Museum. . . , . 

These, which uc not a pair, are initn C0&M ant! OOftSUt of painted wood- 
Thty dillcr both m and i* technique and are a* Jolbws 
Eyrltdi panned black directly <m die wood in each cax. 

White: m one «re, painted white diitedy on die wood; ui the other 
ease tlic wood is covered with a thin cam of wlntc planer. 

/ nt . m one cue, none; and m die c.iha, painted ted on the white platter. 
Pufnl painted black directly «n ihe wood m one case and painted blade 

co ihe white plaster in the other aau, , 

Cj, untie painted red an the white plaster in one cut, and painted red 
M white paini in the other There h a carundc in «ch canthu* of each eye 


Oat» VI 

This tvpc of eve is only partly inbid and is confined to bronze 
uamruei. The eye lockets are part ot the bronze cawing and in cadi 
comer nf each weid b tabid a small triangular piece of gold, or 
occasionally Stiver t.r dwtrum. leaving a Circular area of bioaw 
uncovered in the middle to represent the pupil. Ih.rty-oneoi these 
sTiiucties in the Cairo Museum* have been eiammcd by me, the dates, 
where tlicv are known, ranging from the bit Egyptian penod to 
Ptolemaic time*. Daressv, who has described a Luge proportion o! 
ihe^ stamen®, calls most of the tMinplet of gold rnlay. silver.* 


*Na HlW- 

i N<*. r &47«?^47^ ww "nlbflol number. 

1 No* JL‘| a H- 

■ For the MinciuTi rmmbcn *tc A. Lusi, T^tAmai ¥ii f 'Sb* t- 

^G *D*fo*yp S^trnemt dt iiwmr&tt t- 
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A (trofciqiie figure 'm wood of unknown date id the Cairn Museum* 
ha* eye* consisting of translucent red material, which is called canidian 
in the register, bm which U either red gbis, or garnet, but probably 
glass. A lot™ eye of similar material was shown to me by the lane 
Mr. R. H. Blanchard of Cairo* who thought it was from 3 pottery 
figure of Roman date. 


Nos -Huu ak Etk 

A large number of non-hutuzn eyes in the Cairo Museum have been 
examined by me and art as follows: 

Ttm Leopards' Heads {Tu^IfiA Dyn.\ 

Tlirse are on fntrrnf handler^ each of which has a double fare with inbid 
eyes* The eyelids arc silver and die whole eye is covered with a thin curved 
plate of rock crystal* under which the pupils art painted, the white of the 
rye probably bring platter. In one case/ one eye is missing. Vernier iayi 1 
of one head that the eyes are rock crystal, and of the oilier rhar they we of 
felspar and rock crystal, Beftedttc ttys* ot one that the cover u glass or 
quartz, the whirr (which hr call* the cornea} perhiips ivory* the ins painted 
and the pupil (which hr calls b? enstaOin) «n poms grav'd rrr crtuM *i end tut 
dr npir. 


Tomb of 

lina/ Heads ? (a) m throne; (A) on cmich; (*■) on bow ease; {d) Leopardi 

Heudi\ (e) Lion heeded god% if) Ibex, 

Eyeisdt: (a)> (e), (e\ mx determined; (h) hlack gbia; (d) blur glaw; 
f/> motel. copper or bronze. 

WAite . painted czcrpt in (e) and {/), which hate no white: 

Irir: (j) gold led; (AX tc% (d>* (el yellow pint; (/) brown paint. 

Pif fid painted black in all calcs. 

Caruitde : flflfit 

CoA^r Heo^ 

Eyrftd/: black glass. 

B^Ur; probably white opaque glass, not crystalline limeucmt, #s 
prnnoustv ifnted by me/ 

1 No. SjtOf- 

1 E. Vernier, np ral- + Nm. *jr6i awl $3*0* 

4 £i Htncilalr, aft. rrt „ No*. and 

• A- Urw, Jmiewt Egyptsaii Mr Euf. p <w 
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Ins; none. 

Pupil : obsidian or black gla*» 

C-aitcr refcre to (be ' inbid eye* of lapis lazuli gU«* 


Anubis. 

Eyelids: gold. 

White crystalline limestone.’ 

Pupil ■ pEobibb dihidijn. 

Otrandf: preteiit in both cantht ol bolb eyes. 

Carter state, 4 that the eya ‘ are inlaid with gold, takitc and obstdttu 


Ctsimit: (a) two on armi of ibrooc; (A) lix on back of thrones (r) brge 
cobra on stand-, (d) two serpent standards. . . * 

trii («) prnbablv gold leaf: (A) yellowish calcitc; (e) red* painted, ftf) 


^prl^r), {<■), (A p*ut)»d Mads; (A) probably painted, but now almost 
(e). {<0i* covered with cdwtlrts, transparent gla*; 

(l) no cover. 


JvLafiy of die birds' c)fc* m probably ohndian. 
H&rtr Biw^crt. 

Th«rc 4fe inhid eye* un two of the blinkerv 

f-ythdf : blue gtsw, 

ll’A/jr: crystalline limestone. 

Pupil probably obsidian. 

Cgrundr none. 


Other fltm-Huntitn Eyes 


.. , t . ,i T , 

An csedkni and detailed a«mmt d ihe inlaid eyes of mummies ol hulk 
3n d knm An-rnmt Ha, bceti published by My*** In lb™ rye* ihe 
ev«!idb when present* ate metal, either copper or btotu*. and m one case 
crminly bronze; the while la usually opaque white glass, hit occasionally 
limei tone, wilh otic esamplc of chert and one of ivory; the pupil is gene rally 
hi :k gist.. hut .^i-t-iortally obsidian, witii two examples of red glass, one of 
yellow glass and one of black paint, and the caruncle, wrongly called (be 
^nihui, when present, insiead of being painted as in the human ty« 
described, and in Tui-ankhanwn** cow** eye*, is inlaid in f«l glass 

1 Howard Carter. op. c*f-» «f t p. 4 r 
a tifice cleKiftbc'd 

* Sir Ruben Mood and O. M- Mym, The Br*-A«mr, *, pp. 65-7, 
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Hfsid of Anufrt from A*r*unt* [Fanrih Century u c. 10 Fourth Century *,!>-) 
Cairo Museum. 

Eyelid /; blue glass. 

White: opaque white gloss. 

Pupil: bWk glzss- 
Gimnei *: none, 

//ierd^rt/fo^if (J&Jji Z>yrc). Cairo Muwm. 

The eyes ' aie formed by a tingle rod of obsidian polished in a spherical 
curve at cadi end . 1 There nre no eyelids, 1 hid the good fortune So be 

able 10 cxsmlne thii rod of obsidian on one occasion. when it was removed 
temporarily from the head. Warn wright otters to the use of obsidian for 
the eyci of a very large bird statue of the same place and date, which U 
now m the xMuseum of Univcnhy College, London,* 

Two Hawh* m J Pbnentl {Middle Kingdom), Cairn Museum. 

These have amethyst eyes, and rwo hawks' heads of the same date have 
garnet tyo, both of which are described by Vender* The finder of the 
hawks' head*, de Morgan, wys J that the eye* art of such 3 goad col Q u f 
dut they must be ruby and not carndiajL, The eyes of the hawks in a 
pectoral of the same *iaE£ in New York art also of garnet-* 

Cofrni: [Middle Kingdom). Cairn Museum- 
Thrce uraei belonging to jewdtery have garnet eyes* These ace: 

;Vo, |a6^r Cmeui in crown Vernier calls the eyes obsidian/ although 
the Finder, Rrumnfi. states that (hey are garnet/ 

yjjt;j.. EJmcuv One eye is minting. Vernier calls the other eye 
obsidian/ 

No japry. Head of Uram* Vernier correctly dc^ribe* the eyes a* 
gainst/ 

FijrA- 

Sfiia OatonT'boitipmn* found an mnuJctic fith of Twelfth Dynasty date, 
which had eyes of Lapis limit!. 

Urn? Eyes. Cairo Museum - 

Two non human eyes of Middle Kingdom dale described by Vernier 1 * 
at those of a falcon, but which Brunlon tdli nit are bom a gome- or iwu/ 

1 ^ J. crijjft, 

4 U M F I-ctrie ami J, E_ QuibdE p % f u. 

*C A \Vdiiwri#ht* Ohddlan jn Ancirn: Egypt, Aneimt Egypt, IW* p 85, 

1 L VcriufT, op nr.! N,tv o;ii, 52^3. 

1 f. dr MnFgsn, j p ^5. 

* 0 . Bnmfuti* LrAiiJt, p. aft. f 1 . Vernirr, cp cit- 

*<.+ Erurvtrai, sp nr, p 17 . 

B C, CjEnn Thofnpsem dm\ F_ W. Gardner. TAr ftWyiira* p. 138 . 

■* F Vernier op ut N* 11 0 , Brtsnlnn, i K p. 38 
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arc small, almost round, and w> cmrtskd that* until ihe* luvt inn dotted* 
iheif nature cannot be deurnnintd with certainty, The eyel'ds are cupper 
jnd die whole eye iia cctrtirxf with whai if pnbably rode emcaL 
Momei found ai 1 suit 1 a pair of animal eye* of hte date, of winch dir 
cydirii arc metal* cither copper or hre-nre* ihe front td die rsc being an 
almond-shaped tanarAHOfiYtt piece of tock crystal. oh die under side of 
which ii 3 fi inverted, pcarahaped P vertical pupil painted in black, behind 
which U thin gold leaf for the tm. 

7»o Farr* o/ Eytt* {undated), 

Ftotn their shape. thw arc almost cental} from mummkf of buUi 

ttf DOW, 

blue glass, but pratm only in one eye. 

Eyeball: misting in one pair of cyci anti partly miming in the other pair. 
The nature of Ae material cannot be determined without chemical HJttlytii, 
but probably both the remain ing parti arc cortwW glass/ 

Pupil probably ohsidim. 

Carun/U : none. 

It icerni highly probable that a mistake lias been nude in pairing these 
ryes, since one pupil of each pair is thick and deeply grooved all round 
the edge*, except the top* so that it might be keyed into the eyeball or 
white; one pupil is much thinner and has no groove* and one pupil ha* 
a tenon at the hack lor filing it into a socket 

■ Na J, 6mi- 

* Nru. 

* One 

JflJ tAr 'tjth |r.r x—#_r ■— — ■■ —— - - ---- - -; ■ 

vexed considerably with add. and the other eyeball was repotted « probably 
magnesite. or irajpuesiltt I immune, of which it has all die Jt-peai'ancc. ft is 
corned wuh white powder and doei no* effervesce - Scr Sir R. Mosul and €h H. 
Myers, Tkf Btifk ranB, t. pp 7^1 
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FIBRES : WOVEN FABRICS AND DYEING 

Under the head of fibres if ii proposed to deal with, not only the 
fibres employed for nuking Woven Fabrics, but also, though very 
briefly* tbore used Jar Basketry, Brushes, Cordage. Matting and Paper* 
which may conveniently be dune in alphabena! order. 3 


Baskf-TH* 

The making of baskets, or plaiting, was one of the first arts 
practised bjf primitive man, being earlier than weaving, of which, as 
pointed out by Lucretius it is but the first step* and manifestly it is 
the iimpler of the two, since in basketry no other preparation ot the 
fibre is necessary beyond the selection and cutting imo lengths* wbh 
somedma, as in the ease of palm leaves* the sphiring into suitable 
widths, whereas before weaving is possible there must always be some 
preliminary creatmcRf, thus all fibres rnu>* be sptui before they can be 
woven and certain stems (i.e, ftax) p which tire composed of bundles 
of fibres enclosed in woody tissue, must not only be separated into 
their component parts* but these muse be cleaned horn adherent 
materia] before they can be employed. Also, baskets are made without 
the ure of any kind of machineryi whereat the appliance* oi distaff, 
whorl and spindle are required lor spuming and a madime (the loom) 
for weaving* tjcforc woven tihnei can be produced. 

In Egypt the making of baskets dates hack to neolithic lime*/ 
which probably came to an end about 7.0O0 years ago. 

The sultfect uf basket making in ancient Egypt 1* one that has bom 
very little studied. either with regard to the materials or to die 

1 Tlit me of lulfa gmm. both Dtmatiaehym and imPcta&i uid the me of 
reed, both .iron Jo haJ PAngruitef, in axictEnt ^IfTF* *®r mjI 
making and ^iImt purpme* h duouied and a very brie numb** oi references, 
jrr j^ivrfi m Flam of Efypr, by V. and G, Tacfchdm and M Drer. Vo(. t* Cum* 
1 ^ 40 , pp 1 

: O. Gatwfr-TbaifiiSMM and L W Gardner. TAc Dettn Fxyum* pp. 4 ], 44- 

46, % 
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technique of the methods employed, and although numerous rcfercncei 
cm be found to materials stated iti lave been used, these uutonents 
aro of such different valuer and some ire of such doubtful worth, that 
any list of them would be mislead mg. 

The principal material* employed were the leaves of the date palm 
both tor cuii and w rapping (the whole leal being used for coarse work, 
hut being split into narrow strip* for finer warty with sometimes the 
splii mid-fib uftbe branches of the date pa Liu for frtmdjixkui*/ In the 
south, die leaves of ihedom palm were often substituted for those of 
the date palm. The use of both date palm leaf and dnm palm leat 
by the Egyptians tor plaiting is mentioned by Theophrastus.* These 
materials are still employed for basketry ai the present day . 1 

Less frequent materials were grasses and other plant stems. Grass 
is recorded ai having been used lur basketry of neolithic age 4 and at 
various periods since* among whi h specimen * o( Hadarian/ Eleventh 
Dynasty 1 and - I Chrism n r daks respective!) may Ik mentioned, but 
unfonunateiv the partjetdar kind nf gra« hai nnf always been identified 
Ropes and mats, however, Iciund with the Christian baskets were made 
of halts grass (a strong, tough, wild gnus that grows abundantly in 
north AlHcii, including Egypt) and possibly, therefore* the baskets too 
may have been made of this material Four baskets and a tray of 
Eighteenth Dynasty dale from Thebe* were made or Julia grass, the 
1 bottoms, inner rimi and other parts which were required to stand 
special wr,H nr s?nun arc whipped with palm-leaf «iip. it Newberry 
states 1 that 1 Two specie* of gras* were used in the manufacture of 
basket-work/ but the species are not named Sometimes the etui of a 
basket is of grass and the wrapping of split palm leaf 

But grass was nor the oily plant stem employed, the use of 
fit her I being known from neolithic/ Radar hr-* and protodynajtic 


1 W S. QJackman* fAr FtiUhtn of Upper Egypt* p 3^4 
- Emqmrf into Pf&mlt, iv : i, y r 
1 W, i Bljckm-tii. 0p raf H * pp- t^-3r- 

* G. Catfm-Thftmpm, E*pnmih** rit tie N&riAe rr Ftytm, w Anuqaiiy k 1 

4 G EffdriEcHi and fj, Cjro*-Th«nfwji?* ff/. nr, pp Gi-j. 

* H Eh WinlitfSe, frvtt Afrf, Uw- A -Ves Vur^ u Fxped- *915- 

15^7, p. fk % 7. 

1 H EL Wirdock and W, F~ Oum, -sp. *tl Y p- 7 ^ 

* A. Lias In l‘ and W. C I 3 :rvri. }\hU MxL Mmi. njf An. Hen YarL Egyptian 

Ewpfd ?'){$■ r-g^v, pi, if>; W. C hhyXt, \ip ni., P-37- 

1 V F. Newberry On tie VtgmMr Femaim. in Sk^jo 4nJ A**to#*, 

W, M. E. Perrie p. 
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time* 1 respective^, At the two wtliff date* the stems we/e those &f a 
dicotyledonous plant, the Ibdurian specimen luring postiblj a specie* 
□f flax. The later specimens were several vase enters of prcdynaitk 
or protodynasuc date and two basketry coffins ol the latter period, (he 
material of which Itn* been identified hy Kenner as the stetni of 
CmwHJ prate rah Fount, j small plant well known in Egypt 

In my opinion, ii is very doubtful whether p.ipviuk semetimei stated 
to have been used, w.u ever employed for liaiket making in anrient 
Egypt though it was extensively utilised lor other purposes Thus 
papyrus often associated with reeds, was used for mating receptacles, 
which arc better described as hoses rather than baskets, since basketry, 
a* the tertn is here used, means a simple kind of weaving necessitating 
the plaiting or inter Wing of the fibro T whereas these objects arc not 
plaited. Petrie says* ihas * Fbi papyrus dices of the miter brown skin 
were groidy med fur making hero for food, framed lengdu oi 
real Sashed together/ He records the finding of j papyrus box "< 
predynasiic date/ A papyrus or reed boxes 1 * and 1 four boxes of papjrm 
stems bound with palm rope/ 1 though an illustration af whax if prol> 
ably one of the ' boxes 1 just mentioned is called a 1 papyrus basket/ * 
QuibeiL recording an object of this nature from the tomb of Yap 
and Thuyu, calls it 4 basket 1 : si cnndia of a large oblong receptacle 
for wigs in thf iorm of a dwelling hou^ and is described as being 
made of papyrus stems, papyrus pith and reeds, A papyrus box found 
id the tomb of Tut^nkbamun, described by Carier n ' a papyrus basket 
belonging to the King** writing outfit/* so fitr as can be seen, appears 
to be made of t h i n slices of papyrus pith on a framework of reeds: it 
is lined with linen ^nd is decorated on the top and Ircmt with ounnw 
strips of a glossy vegetable maiemi, probably straw, and rwp small 
gill and painted pictures. Another box from the -ime tnmk which iv 
divided into six coinpamnentx, is made of a framework and ponds of 
reeds lined with slices of papyrus pith. 

Reeds, which arc special kind & of water losing grasses, are generally 
firrmsternmed and, therefore, although admirably adapted for the 
framework or bract, they are not suitable Ebr b&iketrv, since dies do 

* L Knmtr, Ctrmng piiimni Foaix dxmr th^y-ps* tm-itmrr or mvdrrxr, m 
/f uflaJer du Stnice* ttiu (I9iz).pp JP~J 

1 W M. F. Pfific, Social Lift in Ardtni Egvpt. n. 145. 

■ W. M. F. I Vine ami f. F_ Quibtfl, Smyut* wul ftott. t>, :> -*• 

* W M. E IW. Utitetth. pi', m; H, XXXIV. 

* J E QuibtH, Tbs Tomb of nut Tkuw, pp 57-*; PI- XUVM. 

* Howard Carrcr, oft .-i: m. Jt PI- I-XV 1 
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net pf>i*rsv the required pliability, though several examples of reed 
basket art known trum tiic Badalian, period 1 ; they were HHnetimes 
used for making entfinV *■ *■’ and 0 particular kind of reed, 
P/trnagmifcf comnutnir, was employed lor making arrow* and at a late 
date fur pens. An arrow from the First tJynasty tomb of Hentaka at 
Saqqara has been identified as f\ conintuntr, var, rtencphylia, and 
others Ifnw the Eigldeenlh Dynasty tomb of Tut ankbatnun a* 
P. communis^ var. in-20 1‘ 

ft.th Miss Blackman' and Wninwright* have described a feu ancient 
baskets which they compare in regard To material and technique with 
modern basket* and state that they are almost identical. 

The ancient basket* were often decorated, thus Wain weight says' 
that '. , . many KVlIItli dynasty baskets show regular pattern* carried 
out in colours,' .md again that * small or finely made ones. ». arc quite 
commonly decorated in colour, while larger one* . . . often have seams 
of ornamental stitching running up their sides.' Cute/ point* out 
that scmtf.f the basket from the tomb of Tut-ankhamun have pattern* 
formed h> interweaving dyed fibres with uiidytd fibres.'* Petrie 
describes certain basket* of Twelfth Dynasty date a* having woven 
pttrnison the side* 1 '; one from the Eighteenth Dynasty a*hang ted 
and black” and one of the Roman period as ted and white. 1 * Four 
baskets and a tray decorated with design* in red and black of 
Eighteenth Dynasty date were found at Thebes,” and a coloured grass 
basket of die Eleventh Dynasty. 14 

Basketry work was also employed for sieves, which 'are well known 


■ Ci. lit union, Hotmgcdda, p. ^ 3 - 

* G. IS Million, Qau joJ Li-iJirt, t, pp 1j, Ot, ji. Ji. 47. 

I w, M, r, Ittrie, Dttktttk, p i+. 

‘ A Rowe, The Mmit*.™ {nurtutf, Philuldjdua, sail (19311. p 37. 

7 K- Mac: uUflLiii, C r n nntftibt itrchaiqur <tr k (lane moytitme du pen fie 

i Sa^erah, 'J-t 0 - P- }■ 

* By Mr, E, Gnu*. bonnily t-un* Liuverniy 
’ W S, Blackman, op. ctL JJ, 301- 

* O. A, Wain* rifllu, M Hutk^ry, Cordsgr, etc., fa *n (Mr Ftvmrn. in Aamltt 

Ju Semite, xviv 11414J p|>. iu8-i l; (A) Anetcal Sett-testt ia \(odttn Africa , in 
Bull Sc* tub dt grog.. Cairn, « pp i7?-9 

' G A, Wainwrijht, ttfi. til (jj. '* Howard Carter, op. tit., p- tag. 

*> W. M, F. Petrie, Itisxua, Kskun and Gutob, p. *» 

II W M. F Prljtr, UMjrtt, 0/ Hut* Use, pp. 

“ A Laming and YV. C Haves, Butt. \ft: \fmt. of Art, \rie York, Egyftva 

Ft pat t’*% r < ivpi, p a* 

''ll. E. Winio-k, Ball l let. M-.j of Art Ww Yort. Egyptian EtpfJ rt)l$~ 
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from dynastic times.’* A specimen of Eighteenth Dynasty date had 
a ‘mesh with a web of palm fibre crossed by wzfp uf palm leaf,’ the 
edging being of pirn fibre bound with p dm leaf. 1 Petrie found p«t 
of a strong itcvt of rush " of the Twentieth Dynasty, and an example 
found hv Wmkiek from a Christian Monastery at Thebes ‘ had a rim 
made of two cord* of grass wrapped around and bourn! together with 
palm leaf and a mesh made of small toed* Laced together with grass 
and reinforced at the back with two palm sticks-’ * 

Brushes 

Brushes were in common use in ancient Egypt and have often been 
found - they were all made of vegetable fibre, though nut always of 
the same sort ot fibre, and were essentially of three kinds, ruttnely, 
(a) bundles of coarse fibre or twigs bound together at the top with 
thin rope, string or palm leaf* so as to form a handle, separate wooden 
handies not being used: (A) bundles of finer fibre, though of different 
degree* of fineness, doubled into half the if length and i.ishtd together 
at the doubled end, and (<) pieces of fibrous wood bruised at one end 
until the fibres separated and formed liriilUs. 

A* examples of the first kind may I* mentioned the fan-duped 
brushes of split reeds used both for sweeping the floor and for fanning 
the charcoal used for rooking, retorted to and illustrated by Pttri£ ,,l | 
tltc hr mil made of the fruit-stalks of dates found by Quibdl' and the 
brushes formed of the twigs of Cenatui pratrnsis mentioned hv 
Keimcr.* Muschlrr, in his description or this plant says.* ’ Generally 
used for making little hroomt, found , . . in old Egyptian tombs,’ and 
it is still largely used for brush making in Egypt at ihe present day,’ 

Examples of the second kind are the five brushes of p.dm fibre of 
Roman date illustrated by Pc me 15 and fivusc from the Monastery of 
Eptphaniui described by W inlock, 11 some of which were made nf Haifa 

1 II, fl Wmkxk and W, E. Crum, Tht uti/wy r>i Epiphanim at Titter, 

p. tj, 

*T. F_ Feet and CL L Woolley. Tht. Cirv oj Akktiule*. t p. 74- 

1 W. M. ] f , Petrie, Kthttn, Giiroi’ jnJ ffan-anr, p. ja, 

M l, F_ W^Jotk and W. E_ Crum, op nt., y. 63 . 

1 W. M. F, Pfinr, 50,‘ii Ufr i# Atu-.tr.s Egypt, p l« 

•WMF Pcirie, Qh^trot Ihuh t/j.-, p. 4 <j: PI XUI Ujt). 

r ]. F- l>ibell, Tht UoHJAtry <,? Ap J (trt mtitf, p. 17 . 

* b Ktirnrr. Of. ell-, pp, 33^. 

• Vi MBKhler, A «*w t*d Pfo*i ft Egypt n, p. 069. 

** Vo' M, F Petrie; (&\ ffMwrna .4f*iw. p it: PI XIU (£ 4 . ?5)? 

(£) of Only Utty p, m: PL XLII 

»■ H E. Wiatack W F Cttam, of*, at. p< 75. 
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grass and some of split pim Icafl the first-named material being used 
for die smaller brushes and the second for the larger ones. Small 
stumps brushes of this sort '■’■ere employed for painting and one such 
wai [bund by dc Gam Davies at pn of" a tnmb painter's outfit 1 two 
by Feet and Woolley 3 and two others by Pcndlehury/ several being 
still dogged with the ancient paint. These paint brushes resemble very 
much in general appearance certain kind of modern shaving brush. 

The wooden brushes of the third kind de$crii>ed were Used exclusively 
fur palming, and ten Specimens were among the tomb pa inter ^ outfit: 
mentioned/ These* as already explained, eoruist of pieces of fibrous 
wood of different thicknesses probably all portions of the mid-rib of 
the branches of the date palm* which have been bruised dt one end 
until the fibres have separated and formed coarse bjistira, and they 
still have on them The undent paifiL 

Cohdace 

Although no detailed ituidy of the iupcs and twiner of ancient Egy pt 
has been made, a certain number of feet* relating to diem are known, 
which tray now be considered. 

Rope miking consists in twisting separate fine fibres into a cord* 
as in Spinning, and then twisting a number of ooids round oerc another- 
Rope was known in -Egypt from the Badarkn period, specimen i from 
which were of rad/ From the ptcdymatiL- pciicx) one specimen was 
of Hard another of Haifa fibre/*nd .1 third of grass/ From the First 
Dynasty both ftax* :md grass." were Ur<d- From the Old Kingdom a 
two-strand rope of camel-hair j* known/ Rope of flajc fibre has also 
!>cen found 3 rom the Twelfth Dyusiy. 1 * A rope of Sixth Dynasty date 
was cum posed of ihc fibres of J monocotyiedonous plant, potsihly t ialfii 
gr^is/ 1 which was abo lacing used, .as well as date palm fibre, 4* late 
as fhe sixth or seventh century a.d/ = Ii was the biter, however, 

1 N dc G DjvirS,FlW ThfMrn Toraht, pp, J - 6' 9 Ft XVII. 

* T E. Fret and C. L Woolley. 7‘Ac City p/ r, p. 76 

* f. I>. S. Pmdletufly* ill TAf Ubum$rJ L**Jsw N*m t ijsth March* ( 933 . 

* G firuilltiA. %t<Mljgcddj> y. 65 . 

1 G Hnuifon and G. Ornn^Ttinmpion, ap m fc p 67. 

■ O. Mmplun and M. Ainer, Tktf Exmimtism$ af ihr. Egyptian Umomky m 
ihr NttHshie Sis* 41 |>* 44 . 
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(palm fibre) that was generally employed for tope making in ancient 
Egypr atid if is still used isMJav tor the umt purpose - if consists nf the 
fibre* from the natural!V-reticuhud fabric-tike material which at first 
envelops die leal and is found at die.crown of the mink of the date 
palm, surrounding the base of the brandies. In an Egyptian papyrus 
document uj unknown, but late, date 2 |i a bundles ot palm fibre lor 
making ropes are mentioned/ 

Thmphrastus* and Pliny’ both state that the Egyptians made ropes 
of papyrus, and in two rope making scenes depicted on tomb walk 
otic <4 the Fifth Dynasty* and the other probably of die Eighteenth 
Dynasty/ die material being employed is apparently papyrus, and 
Petrie refers to ‘ papyrus curd/’ Id May 1042 seven very th:ck ropes 
Htir iLiiind buried in debris in one of die Turn caves, which art old 
stone quarries. These mpti were lI papyrus’ and consisted ol dure 
strands, each of which had about forty yarns and each yarn about seven 
fibres The circianfcitnce was about eight incites .itu l tic diameter 
about two and a hall inches. They are not modem, but the date i* 
unknown. In October 1944 in another of ihe Turn caves a further mpe 
of papyrus Was found, which was about halt the thickness of the 
previous uric, with two strands, eight yarns pec uratid and tltiec fibres 
per yam. 

A number of specimens of string of Eighteenth Dv nasty dale 
examined by me were all made oi flax fibre. 


Matting 


T]w making of mats ha* always been, as it still 11 , one of the 
important minor industries of Egypt, and mats have teen inntul id 
grave* from the Tasian. Back)Han and prwiyimtii periods onwards, 
the body frequently resting on a 1n.1l, or being covered with. or 
wrapped in, a mat. Mat-making u illustrate*! in 4 Twelfth Dynasty 
tomb jc Beni Hasan/ 

The materials p rincip ally used Ibr the ancient mat* are generally 
Hated 10 have been either needs or rushes, but ihcse icmu are often 


■ C. C. Edgar, Ztnon Papyri, ill. No. J943H 

► Op. frr-, w : K 4. 1 »>" r =- 

■ N Je C.. |*ivie*, The iluSufa at I'&AL’ttp *aJ Atyirl&tirp, I, I 1 !.. XXV 

■ I Mjckm, ,Wr t>m* Nrn Terr,,- 1 .Vo Jtol# PtA rtMNaga. Thrtvt, m 

!>l fTjpWwtn Arv/utvlotf, Jji lK)i(i), {ip. uv-li- PI. XV. 

* VY M >■', ptmc, DrtAtfthckt §*■ 33 

srirntafirt! by Me F, C*ek* *d lh* tfmu-tiliy. 

1 P. E. Ncwbciri; Rtm Hri.iifl, lt P PI XHL 
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employed loosely and iiscumfLly and the subject of ancient Egyptian 
mst miking needs further work. 

The Titian matting found was made of reed*. 1 Some of the 
Badalian’ and piedynastic'- a matting was made of reals, Mint of 
lushes and some of grass. Certain First Dynasty matt were made of 
halfa grass and others of reeds {Pkragmites community : matting from 
the First Dynasty examined by me was probably grass bound with flax 
string**, some from the Fifth Dynasty at Abudr was composed of palm- 
ribs and palm fibre* and nutting of Sixth Dynasty date from the Gau- 
Badari district of Upper Egypt was of rtiihrs.* Petrie states that very 
thin grass was used for matt m the Hyksos period*: a Urge mat from 
El A pi am a was of palm fibre tied with hemp cords* and another 
Eighteenth Dynasty mat was of papyrus. 1 "' Petrie also records mats 
of papyrus of ptodynastk dare, 11 Winlock mentions grass mats of the 
Nineteenth Dynast y. the Twenty-sixth Dynasty and the sixth or 
seventh century a.d,, 11 respective! j , which latter 1 were all made of lulfa 
grass bundles on 5 mm, cords of the same grass usually, bill some¬ 
times of palm fibre.’ Wainwright state* 1 ’ that a mat of late New 
Kingdom date (Twenty-third to Twenty-fifth Dynasties) was made of 
soft rush, Winlock describes and illustrate* 1 * * two fundamental types of 
weaving in the ancient mats from Egypt,' and Mrs. Crow loot describe* 
a «4 compares the ancient and modem methods o! mat nuking. 1 * 

Paptik» 

The papyrus plant (Cypcnts pjpyrtu), a plant belonging to the sedge 
family (which at one time grew abundantly in the marshy districts o! 

Managedd*,™. 6-7.3$. 

■ G. Rmnfoa .rul 0 , Cawn-Thwipttai. #p. of... p. 671 G. Brunton, MtuU/gedda, 
^ ^ Sljclvn :ml A C Mj., c, El .fpiid Jiitf .tbydo j. p. pj PI XI [5- 

* &’ SLitralUalLjti, £/n ciWfJjrr-f auhaifUe . . .» SsqqJwuh , J^o, pp. j, 40-1, 
IKS, 
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■ G. Horn ton, Q*u serf Buhtti, u p. 71- 

* W. M. F. Petrie; SoomI Life in Amnt Egypt, P ■«. 

* T. E. Pea and C. l- Woolley, The City of Ak,he*ate*. 1, p. Bi. 

i* J.E. Ouifadl. The Tomb of Yma and Thuiu, p. 65. 

11 W. M. F. Fein* and I- E. Quibell, May«4a mad Lattat. pp. 33 . 15 , 

1* H. F. Wmlofk sikI W. F- Chan, op <*t., pp. 7 *-H- 

t< G. A. Wunwrifhf, (a) in HeEopotit. Kafr Ammar and Skarafa. W. M. F. 
Petrie anrfO&rtf. p. 57; (&) Bidl. Soe mil Jt gteg., t*. Cwro,p 175 

i»G. M- Crowfoot, The A tat Wearer from the Tomb of KAety, Lo Aoetent 
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PAPYRUS 


Lower Egypt, where, buwcist, it it iMj Lunge j found, though it stiii 
flourishes' in the Sudan), was employed by the Egyptians for many 
purposes, some of which have been enumerated by Herodotus, 
Theophrastus 1 and Pliny" and a few of which have already been 
f | < -y r iW > but it* principal value was for making sheets of material 
for writing upon, whirl) was the lore runner of modern paper, to which 
it gave its name. 

Specimens of papyrus from the Sudan measured by me varied (tom 
seven feet to ten lect in Length, excluding the flowering top and die 
root, and the maximum diameter was nearly an inch and a half 
[ 1,4 inf.il )- 4 The siem ^ triangular in sccium and ol twn pans 

only. 4 thin tmigh outer rind and an innci cellular pith, and 11 wai 
Ehti latter that wa$ employed as a writing catena I, The method of 
m.iking sheet* suitable lbs writing upon from this very unpromising 
looking material is deserilicd by Pliny.* according to whom die stem 
of the plant was sliced Into thin strips, which were placed side by side 
upon a table and across them it right angles -mother series f>t similar 
strips' they were then moistened with Nile water, pressed and dried 
in die siin t Pliny adding that Nile water 1 when in a muddy state has 
the peculiar qualities of glue/ This account is both obscure and wmng. 
Thui there is no mention of whether the outer rind of the papyrus 
was removed or not briore die material was diced* though that it wai 
removed is possibly to \x inter red from -* subsequent statement that 
the rind was 1 solely used for making mpes/ Also, although the Nile 
water during flood is muddy, it does not tunkain anything that could 
possibly act as an adhesive A later alJuritm to paste H made of the 
finest flour oi wheat muted with boiling water r is tar itom clear, bui 
probably relent to the fiutming ul a number of sheets of papyrus 
together 10 make one long sheet* 

Bruce* ' made several piooes of ibis piper. Imih in Abyssinia and 
Egypt," of which he ihiz 1 uime were excellent, though this is 
qualified by the further statement that 4 even the ben of it was always 
thick and heavy, drying vejy soon* then turning firm and rigid and 
never white/ Bruce is as lut&arisiktory as Pliny on the point of whether 

1 u: 37* £3, 96; *t*: 15, 1 i* : & 4- 

a uu 2 31-6; sottir: ft. 

4 Kindly mpplied by Mr. G W. C^wthara. Sudm Guxntmmt Grttegntr 

1 3ftlli U^6; til* i *1- 

* PLrny'i wi is dweribed by D. de b Mdir, in Wmmrr tmr h fd?ymi 

it Ls ftpna tf iem dm ftjpfirr rket hi jarr-fUJ^ 1P5D- 

* J, Bract, Traveli to Bueomr tAc tourm «/ *A* Nik, 1805 , vtt. pp. f*7~P- 
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the rind was removed or non before the papyrus was diced, though 
apparently not since he says, ' There seemed to be an advantage in 
putting ihe inside uf die pellicle in the situation in which it was liciote 
i»cjng divided, that Jm the inimar parts face to face, one long-ways 
and one cross-ways, after which a thin board of the cover ot a book 
was bid first over it and a heap of none* piled upon it.' This was done, 
as expressly stated, ’ while moist,' after which ’ they were suiTctcd to 
dry in die sun.* Bruce adds that it appeared to him ' that the sugar 
or sweetness, with which the whole juice of this plant is impregnated, 
is the matter thsl causes the adhesion oi these strips together, 

1 tried to make papyrus pper by peeling otT die nnd, slicing the 
pith and strongly pressing the diem together, but was unsuccess!ul. 
because, as i now know, the papyrus was no! fresh, but consisted ot 
plants that had been sent id Cairo ir«m the Sudan, the pilh oi which 
had become dr:. 

Bgttucmribe Gunn, who succeeded in milking excellent papyrus 
p.if*rt„' front pLilits gRiwu in lus git Jen ai Ma -adi, according to ■' 
method worked out bv E- Perkins, was. good enough to demon 
jijjir the nieduHl employed, as a result ol which 1 base been able 
to produce similar material. The method is to cut a number ol 
sections of the fresh green papyrus Mem* info lengths that can easily 
he manipulated; strip otf the outer riitd; separate the inner pith into 
duck slices (not necessarily all of exactly the same thickness) by making 
a f ut with a I ante .it one end and dim pulling oil the slices.; place an 
ahymriwui cloth on * table and on rids arrange a number of slices of 
the pilh parallel to and slightly overlapping one another and across 
them at right angles a further Jot. also slightly overlapping; cover with 
a thin absorbent doth ami beat the whole lot an hour or two with □ 
rounded stone of a size that can be held comfortably in one hand or 
with a wooden mallet and finally place the matrrial in a mull pres* 
for several hours or over night. The slices become welded together, 
adhering firmly to one another and forming one honmgmenus sheet 
of thin paper suitable for writing upon. : the surface qf which may be 
improved by burnishing. The colour of the paper produced, all hough 
almost .white, was unfurturuteiy marred by being spotted with 
numerous situ!! light brown coloured specks, which doubt less could 
be avoided if special preeaubtiiu wore taken. Any holes or thin places 
□re easily patched before the sheet is pressed and dried by putting a 

' Now n I-Am id in iht Cairo Muwum 

E Without ihc likjiiM'jjM oE an* mtufeodl Jtdbnjve. 
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.TTta^l pja;c of fresh pith on the ddectivc place and bearing until it 
becomes merged into the test. 

The date when papyrus paper was first made i* not known, hut 
in the Cairo Museum there are small papynu documents Ifom both 
the Fifth’ and the Sixth Dynasties , 1 and a recent find of ten document* 
of Sixth Dynasty date from Gebdem is reported.' Earlier still, how¬ 
ever, is an unused roll from the First Dynasty*' 

Woven Fabrics 

The woven fabrics* like most Other objects that have tunned tram 
ancient Egypt, are those that have been found m tombs, which are 
largely confined to wrappings for the dead. Occasion ally, however, a 
garment w orn during Hie, such as a shirt, is discovered on a body. or 
fabrics other than those on the body have been placed in the tomb* 
Spinning and weaving .were among the oldest of the arts practised 
in Egypt and woven fabrics from as early as the neolithic period 5 Have 
iwn found- Flax cultivation, treatment of the flax fibre by beating, 
spuming and weaving or some of chest operations are represented on 
fhi- walls of several tombs of the Twelfth Dynasty at Beni Hasan 1, 
and El Barshch* respectively and also in Eighteenth Dynasty tombs 
*t Thebe*’ and a model of Eleventh Dynasty date shewing women 
engaged in spinning and weaving was found by Wintoek at 1 hebcs l#< 11 
and is now in the Caifo Museum. 

Various aspects ot spinning and weaving ui ancient Egypt have 
been studied and described, 1 ** **' !< u one article (Mrs* Crowfoot's) 

» No«- C.G. 58063. 58064- * Nos, 1 . 456*3. C.C. 58043* 

a Chromqui d'Egyptr, 1936, pp. 57-8. 
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• P. L, Nerttir.ry. Hem Hum. I, Pti. Xt. XXlXi *1, Pit IV. XIII. 

' F. U. Griffith, Bern IUjo*, iv. FL XV. 

*F. F_ Newberry, El tirnkek, 1, P), XXVI. . _ 
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<l H. Ling Roth and G. At. Cmwfwn. Model* of Egyptnte Loom,, in Aiteun1 
Egypt. pp 57-101- 

” H. £.. WmWL IlrdJie foiki of Lwhjj. In Aoestns Egypt, iqrr. pp. 71-4. 
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■*<i. CrWwK, (JI Hand Spinning rrr Modern Egypt, IB Anrunt Egypt. wuS, 
pp. no-17: ( 3 ) Methods 0/ Hand Spinning ,n Egypt and i*t ShJj*, in Eat,* field 
St turn tn Sou.. Second Series, 193*' 

" W M. F- Feme. Kohtus. Gnrob xrtd Rxwotn, pp. 17-S. 


fishes: woven fabrics and dyeing 


.rffi 

dealing with the similarities between the ancient and modern methods. 
The yarn was spun by hand (chiefly by women) on a small spindle 
that dangled by (lie thread that was being twisted. The loom was i 
baud one and was horizontal until the Hykft* invasion, when a vertical 
bum was introduced. 

Distills, 1 tpuxtlo, jpmdle whorls and loom weights have often 
been fognd- 

Tbe principal kind of woven fabrics found in Egyptian tombs until 
a late date are ol linen, though fabrics of grass and ol" reed fibre have 
also been discovered. Wool, although probably always used for 
clothing to at least tome extent and certainly at a late date, was 
accounted ceremonially unclean and so, as Herodotus, re faring to the 
Egyptians, said* ' nothing nf wool is brought into temples, or buried 
with them; that is forbidden.' At a very late period the knowledge, 
first of cotton and then of silk, reached Egypt. All of these materials 
may now separately be described in order of importance. 

flrtrtr 

Fla* (originally Unurn kumile , but now Linum untutiisimum) has 
been grown in Egypt from very early times, since linen fabrics 
have been found of neolithic, 1 Baddrian, 4 praiynastit*'* and First 
Dynasty’ dates respectively, and there is still a considerable fids cultiva¬ 
tion in the country. The commercial side of flax growing in Egypt is 
referred to by Pliny, who scares* chat " by its aid . . . she imports the 
merchandise of Arabia and India " anti that it wj# from Egyptian Has 
that" tht greatest profits are derived.’ 

The old Egyptian linen writs considerably in texture, from the finest 
gauze to a canvas-like amseness. The nature and quality of the weaving 
have been investigated by viriom experts, notably, j. Thomson*; 

1 WilLmMfl y_ a WUUition. The Anatmt Egyptian, rS^o, u. !*-*> «•* 
fiuzi :he d jiai! wuii the tpindie. 

s n : Bl. 

1 1. CAUin-niPAjiyvign and E. V*. Cxdrdr*Et p Tht D*;,-n f*yirtn, p. 46, 

*0. ii Minton ift<f Q r Qto^TliDmpton, op. tii. f pp. 64-7, 

* G* Bfmrn^ Qm juJ 1. pip. 70-1. 

* W. M. It Pttrici FttAiucrie Egypt, p„ 47. 

r W. B, Enicry* TA-r Tenth ol rfr^nj\j t p. 43. 

■iftXi x 

* Land and Edtn, Fhsl, \r*g. 5, 1 - 5 34. Quoted k peit Emgth hj Wllkioaen 
{Tk Amwii EfypmM*' 11 pp 75^) 
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w. W. Midglcy 1 < T. Mtdgtey*; T. W Fox 1 ; W, G. Thornton-; A. F 
KendrkJt*; A, V. Hcntiebcrg"; H. Ling Rath'; and Mrs. G* M. 
Crowfoot/ T. Midgicy says, * The structure of textile fabrics uf the 
earlier dynastic period in Egypt fo now Curly well understood* and 
die character uf the Jtx.*tn and its accessor:ics ecjit.ilJv well known. . . 
From the tomb paintings , . we have learnt hi ay the Ha* stem was 

treated in obtain the ha it fibres, how these were dean Bed, heckled, 
roved spun and warped Finally, we have in these pic Hires the breast 
and warp beams shown pegged to the ground, lease rods and hcddle* 
inserted, and the weaving ot cloth from these carefully prepared yams. 
So reed w r a* used* so riiut, , , there is 4 great irregular in in the spacing 
of the warp threads ai compared with mfdern fabrics; . .. Apart from 
this, it: is singular how little within the range of plain weaving which 
is known io<bv was not practised h\ the weaver* of the Old King* 
d™. Thus ai she very dawn of the historic period in Egypt wt 
find the craft of ihc ipinnet and the weaver very highly developed in 
technique; manhc&th the curly stage* of the evolution of the loom 
must be isought tar hack in the predynastic era/ 

A few small fragments of coloured tapestry-woven linen fabric were 
found in the tomb of Tuthmosu IV* and a number of coloured 
tapestry-woven linen objects in the comb of Tut-ankhamuti* and also 
cases of applied needlework/* l1 * * V - ta 
WLnJod- found pleated linen of Eleventh Dynastv date 1 * and la the 
Caiit- Museum there arc three specimens of pleated tinsn ol the 

1 In HifiQTirjl Studies , Pni. Sdiwl of Axtk m pp. 37-Q; O ') tfL 

Itritopolifr Kaf* Amitoir -r*J SAurifit W, M p. Fetne uirj K ikby, pp. 4IU51* 

: K 1 hi The Rjdjfum G, Brunton -aid G. Tlimnpion, 

B ^7* £^i L-^* 1 &utanr f 4 G, hrnoron^ pp. J&-U 

1 fit The Tom if nf ^ M. A. Mum y . pp. 65 —q. 

1 In The Tom h of TAv#tm$n/ IV, H. Carter ami P. E Newberry, pp, 145-4 
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V PJX 115-50 

+ H Waiter and W K Ncwbttry, The Twf 0/ TJair/jirdiM N', pp 143-j. 
iM H Cjrrer and A C AfjDr. T’flroA 0/ Tar 'Anren t I, pp. 171, |72- 
aL H. CajTrr, TAr Tom' 1 ' nf Tur on^Ametij nr pp 154™^, 
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Eighteenth Dynasty, ore ' drawing ovo senes of actordian-pleatnigs al 
right angle* to each other being specially remarkable.' 1 

Wool 

Although there are very few instance* of woo! having Iwen found 
in Egyptian tombs until a late date, there cannot be any doubt that 
the Egyptians, who possessed large tracks ot sheep, made use of wool 
as a entering. I lerodotu* mentions the wearing of loose, white woollen 
mantles over linen tunir s* and Diodorus states that the Egyptian sheep 
yielded wool 1 for clothing and ornament," 

Woollen garments have Iwcn found in graves of the early Christum 
period," 1 * ■ and the use of coloured wool at this date for the decor*' 
tinn of linen fabrics is Iairly common. The tew finds of wool of earlier 
dates that can he traced arc. in chionological order, as follows, namely 
one picdynastic example of ’ brown and white woollen knitted stufi 
ore specitrtrn found in the pyramid of Mvcerbu* arCiia, recorded as 
1 pair of j skeleton . . enveloped in coarse woollen cloth of j yellow 
colour." which was almost certainly m intruded burial of mu-.li later 
dale rhan the pyramid: one specimen from the Twelfth Dynasty loinul 
by Petrie, 1 " whip says regarding rt, "wool was alto *pun; a handful of 
weaver's waste is mainly made up of blue worsted ends and blue wool, 
with some red and some green ends. A lump of red dyed wool, not 
yet spun, was found Gruntnn found yellow wool from the Second 
Intermediate period 11 ; and there U a woollen netted turban of pre- 
Christian Roman date, 11 with references which, Wintodc, the finder, 
say*, * Apparently it was the style in Thebe* just before the Christian 
era to swathe the hair in fine linesi veil* utiiil the head was twice its 
natural lire, and then over that to pull inch a netted brown and red 
turban, tied behind with drawing-strings and wootlen fabric* were 

1 The Egyjiuift Nfunnim, Calm, A Bntf Drstripto&fi 0/ ihc Frinapr-t 
S&ftXHmr*U t tfja* p 0 (No. 60^4)* 

81, *U & 

*G. A. Rcsinrr. fnr£ iunr ey vf Rrpon far ryo f—iovR, i f p. 107 

I (1 A<. Finh. Artrk $ttr*n <?f N*bk t Rtf&tt for pffc 3^ 51 r< 

4 C, M. Firth, Rtpan jef ripr^-i^r J, pp. q 3 „ 124* iqq. 

T ft, Hninton, n.rn cmri* R^Lrn, til, p. 26 

* W_ M V Print inJ j F Qulbtll* *rrJ Bdffoj, p 24 
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II W. M, F. Petrie 1 Q- Brunwn. Stimtnt, j* pp. 
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found by Burn ton at MmtJigirdd& ol early Roman. brer Roman and 
Coptic dales/ 


Cot fan 

Tiir home of the corirm indutfry it undoubtedly India, Jmm whkh 
it spread westwards, and woven -cotton iub/ic has been found at 
Mohcnjtxlana in India which is dated between 1750 a.c. and 32^0 ac - 3 

Setoff states 1 that f Cotton thread and doth arc repeatedly mentioned 
in the Jaws of Mnnii, 800 s-c/ 

Herodotus (fifth century *x,) states that in India there grows on 
wild trees woo] more beautiful and excellent than the wool cl sheep; 
these trees sirppl) ihc Indian* with clothing/* Also 1 The Indians wore 
garment* of tree wool/ 1 

On an Assyrian cylinder of the time of Sennorherili (seventh ien- 
tury ilc,)' trees th-it bear wool 1 are mciHioned. 1 

Thcophraum (fourth to third century a.e.) states that the island of 
Tylos <ix, Baturin) in the Arabian (i.e, Persian) Gulf T produces the 
wool-bearing Tree in jbuiidante " -uid refers to fabrics being woven 
from if: he also says that * This tree is also (bund in India at well 
as in Arabia/ Pliny (&H centun uo.) copies this description.01 cotton 
from Theophrastus, but omtrcuts the trees that hear wool (eotion) 
with those that bear ‘Seres (t.e. mulberry Trees witli tUk cocoons op 
them)/ 

Hefwknm (fifth tcnrim ax-) idatea thut mo linen corslets given 
by the Egyptian king Amaitt of the Twritty-iisih Dynast) (about 56s) 
to 5^ bc .1 one to the Sain nuts or Liceclaemonian* and the other w 4 
temple in Urdus, were embroidered in cotton/ 

Pliny (first century a.ix) sores ih.it 1 The upper part of Egypt, in 
the vtdnitv of Arabia, produces a shrub known by the name ot 
goayptum ,T * nnd lliat the molt esteemed vestments worn hy the 
priests of Egypt arc made of it/ 1 * This same author also savs that 
* Ethiopia, which borders Egypt, has in general no lerrutkahic trees 

1 tr Hrontou. Mvfw |rp, 13ft 139, 14J, 1 Ay, 

f Sir I MauhaJL 4 i^ t&c Ww j Cirifiwm*. pp- vl 33+ um* 

E. Macjuifi Th* hrJuf Civtiifetiott* pfi. 103, 107* IJ7J. 

M W H. Sc.hufi, TAc Fmpbu ttf f*r Erjvirarrfe? p- ?■- 

1 ItTrJoG. * VII : 65- 

1 1 _ W Kmjr* m Pfflf Jor UrAfrc*/ xxti i 1909)4 pp- 

1 Emqmry into PLtttitr IV: 7, 7, W, * ! -1L 

'111=47, ^mili 
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with the exception of the wewl-beiiring tmt% - * ■" 1 * * 4 flin) 1 . however* ** 
fay no means a paragon d" detailed accuracy- 
The earliest cotton fabrics that can lie traced in Egypt w of the 
Roman period item Karanog in Nubia. These were originally reported 
us linen,* but they have since been examined hy experts and are 
undoubtedly cotton 1 It is drought that they may haw been of Sudanese 
origin, mote particularly because Reisner discovered cotton fabrics at 
Me roc in the Sudan of Grac^Roman date.* and because them are 
early literary references tr> the use of cotton in Nubia, oite about 150 a_h. 
and the other about eight centuries later.' R. Pfisler, who has made a 
study of earlv Egyptian fabrics, informs me that woven cotton fabrics 
were not known in Egypt until a date several centuries after the Arab 
euntjueit (640 a.d.J and that the earliest known were not woven in 
Egypt/ 


Stl\ 

The silk industry had its origin in China and proha Ml y the material 
first reached the Mediterranean countries by way of Peni.j. Silk w as 
not used in Egypt until late and the earliest reicrenre to its me that 
.an be traced is that uf Lucan in {middle of first century who 

describing Cleopatra says ’h« white breasts resplendent through the 
Sidoman fabric, which, wrought In dose texture by the skill of the 
Sero. the needle of the workman of the Nile has wprsicJ, and has 
loosened the warp by stretching out the web.’* A portion of a coloured 
silk fabric has recently been found; at Kmttd, south of Abu Simbei. 
the exact date of which is not yet certain, though probably not earlier 
than the fourth century x.n/ This, which was examined! by me. was 
nut a mulberry silk (i.e. the fibres were not those of the caterpillar 
Batnbyx mart) but a ‘ wild silk ' of the nature of Tussah silk. A blue 


1 mi: 3* 

= C L Wmtlkv JUlifc l>. UjjuJjJI Maclvtr„ Karan eg r T/i- Roman \n&MH 
LimrtrrY . \n> JM. & 53 '. tJ 75 * ri. M. fig 1 

V LI t iriiHiEa and Mri i *1. Crowfoot, 0» lilt Early u« ot Cotton m th-f 
Sik Vikcy, /flrnil of EfyfituR « (irtfX |>p. 
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Ediultmoni- 
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and fed coloured silk bolder to a garment of Roman date w« found 
by l! run ton in Upper Egypt - 1 From (he fourth century *J»- onwards 
silk becomes more common. 


Grasf &nd Reed. 

The vise of grass and reed for malting has already been mentioned 
but these inJicfialjwrir used ilsn tor woven fabrics other tfun matting. 
Midgiey starts* that some of rht picdynastk woven fabrics, thought 
aliirsi to be linen, were probably not Unco, and of Mint material found 
at Arttumt he say* 1 ' The microscopic structure of the fibre is sunibr 
to that used in some Badarun doth*.' ' It U apparently some iibro 
vascular tissue not in .iny way related to Bax.' Some ol the specimens 
he says* were 1 spun from reed fibre . ■ * and again others are made 
from yarns of grass or reed fibre . . .* Also. The fibres from Moita- 
gedtla show quire conclusively that from Badarian until early Roman 
runts vegetable fibres other than flax had been used . - J Mamiestly 
much more work is required before the whole History of the fibres 
employed in ancient Egypt for weaving is known. 


Hemp. 

\Vuh respect to the use of hemp for woven fabrics in ancient Egypt, 
Midgky says* * Hemp is the type " A * fibre whkh U found in the 
Rarkman, Predynasik* and pjii-grave cloths 1 fimJ it ki ^ lc 
Dynastic fabrics from the Badanan sites also." Again, ot certain woven 
fabric* of Roman date, he says* that ‘ tt is certain that the yarn it 
made frtan hemp.' The botanical source of the hemp is nut specified, 
but the name is applied to a large number of bast fibres from diriercnt 
plants, one at least of which, for instance Deccan hemp iHibisem 
amrtxbtnuj}, grows in Egypt. 


Ramie 

Mujglcy reports ramie fibre in a fabric of picdvmuoc date,* but the 
copy of the photo micrograph published U &r irom convincing and 


The baJittjr Cittthltuon, p. *>?’, 
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* V. U Mirtgky. (j) HtUopoiu, M> Amrnuf end Shutujta, V M F. Pr.nc 
and L Maefcay, p. 50; FI. LVSH; {*) The Uby^mth, &fi tth VtffAtMfA, 

W, M F Fetne. G. A. Wainwnghi anil E. Maekay. p a- 


rp. fibres: woven fabrics and dyeing 

rhin ihf material was indeed ramie needs confirmation, more particu¬ 
larly at ramie fibre is a native of China and therefore most improbable 
in Egypt at that early date. 


Dyeing 

The arc of dyeing was known in Egypt as early as the predy rustic 
period, as matting of that date dyed red at the edge* has been found. 
Very little it known about either the nature of the dyes used or their 
methods of use, though, since artificial dye* are modern, the ancient 
Egyptian dye* must have been natural colours, and probably they were 
largely, if not wholly, of local origin- 

Two papyri written in Greek, dating troni about the third nr fourth 
century a d . which were tumid m Egypt, probably at Thebes, describe 
the process of dyeing and the nature of the colours used at that period. 
These are papyrus X, now in Leyden, which has been translated by 
Bcrtheh(,~ and Papyrus Holm, now in Stockholm, which has been 
published by Lagercrantz.’ These two papyri, so tar as they deal with 
dyes and dyeing, have been made the subject of a special study by 
Ffister,' 

Five principal dyes arc mentioned, which have been identified as 
archil (orchil), j purple colour denned from certain marine algae 
found oil rocks in the Mediterranean Sea 5 ; alkanel, a red colour pre¬ 
pared from (lie touts of Mfywut a Pretoria; madder, a red colour 
extracted from the mors of Rubid titutonum and fiubh fnregrim t 
boil I Alkannj and Kubia being common m the Mediterranean region 
and. according to Muschler, - imath having been found growing in Egypt, 
and Oliver mention-: Alfaana ttitaoew .u growing ni the desert wtsiol 
Alexandria*; kennes, a red colour troni (he dried bodies of a certain 
female insect, Coettu iltcu, found on an evergreen oak that grows in 

’ t;. A. Kenner, TA; .iiefi Survey 0/ Xubw, i, y tit, No, 3 i, 

- M. Ueubdol, tVoflrttioW dti tfwvm «riAinur«r (ttt), iftSy. 

1 O, LajmcnuU. I'-ipvtmi 6'm«i/j Hatmitnmi Rnztptt fflr Slitter* Sirine uiid 
frirpur, U;*hK 

1 H rKi.r;i 1 innuire d iltiimir: dins Faiitui heJKirwiwjue* -Sejsiffajiyra 
. vJt Ffiifia, 

- Modem irdiil n ratlin«J fforr. Itthcni grafting iwi tre=s in Florida* 

* H- Mll$dblcCp Ffer* e/ Egyf»i a n T pp. j£& h See ilsd G. Sdiwciii 
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ni)f th Africa and south-east Europe, and woad, a blue colour obtained 
bv a process of lamentation from the leaves of haiii Pretoria. 1 

Herodotus slates 1 that ' Libyan women wear hairless tasselled goat¬ 
skins over their dress, coloured with madder. 

Loirt has identified whai he believes to be the ancient Egyptian 
names for alkanct and madder. 1 

The different dyes may be considered conveniently m alphabetical 
order of colour. 

Bit*. 

The ancient Egyptian blue lus always been called mdigo, meaning 
ftidigofcra nnclarta, imported imm India, and Thoraaon, about one 
hundred years ago, identified it on ancient Egyptian lahrics. 4 but 
unlurtimntcjv the dale ot the material is not staled. I, too, found wh.iT 
1 thought at the time was Indian uidigo on an ancient Egyptian BhtK 
(undated) and others jIjhi have reported Indian indigo trotn Egyptian 
fabrics, Indigo, however, b produced from a great variety of plants 
of which the two principal are Indian indigo from the leaves ot 
Indtgofera ttnctctid, and wood, from the leaves ol Uatu ttnetond, the 
colouring matter ot both of which, if not absolutely identical is so 
much alike that it u difficult, if not impossible, to distinguish between 
them. The dyt docs nut occur ready formed in the plant, but is 
obtained by the artificial itraientiittop of the leaves, which contain a 
comtitucnt that becomes converted into mdigo. 

Indigo was cultivated in Egypt during dir last century, bur ihts 
cultivation probably docs not date Luck earlier dim die Middle Ages.* 
Maqrui (fourteenth ten cur* a.h.) *iys* ihat indigo wji cultivated m 
Egypt in his day. The locally -made dye hat now licen replaced bv 
imported aiiitidil indtgu. The termer cultivated indigo wav Imligofefd 
argentcd T J a speaes that grows wild in Nubia, kofiialan, Senuar and 
Abyssinia, though w*mrtidi& it is said to hive been the Indian indigo 
Irniigcfera tut florid,' 

With respect to a blue roloui uii a tunic from the tomb of 

1 Pfuto rolls tlut indigo. 1IT: *% 

r v. l-ctci, Ktm,. Ill d 9 »-W> PP ,, . , 

* | TtioiMum Loadttn a nd KdmhurjA 1 bit M«a . 5, '*.sp 

J t;. I*. | ; c.vU j n slid f- i ilfditr. rrii-itpoir vj tgypiun .Ifnrwtomr, it, 19*®, 
j. 511. V. Lent!, t-J fiore f/iiifmnrqu*, isnt «L |>. 90, 

* V. Boer bn t, V in. drk tnitma nick, fnw f- Cam, lp«i. p. ail. 

T J> S- Girard, Uctntptivn dr If . itff iwoJlrrnr. IT, t(H3, p. Mj- 
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Turaukhamuii, Mr*, CmwfodL writes 1 The blue* which wjj not 
CTc a m ift«li is at he (he. Pfister) says, undoubtedly indigo* but I do not 
agree with him that she plant used was woad, /***' imfjwsj, £-* 1 
suggest that a more probable source was trgcntttt L. 4 

which is cultivated jnd mbspintaiieouj in .Lower Egypt and the Sudan, 
unless indeed Indigcftfa tinrt&fM, L.. so widely exported Inter, bad 
altddy been brought from India. Although InJigQfffi nrgtntea is 
tuh^poiitaiiouua in Lowti l -vpi md odigertous in Upper Egypt, it 
ji tim likely to have hern used as y dye until it was cultivated* lot 
which ihere is no evidence btiurt- the Middle Ages, 

Woad was certainly cultivated in the fjyum province of Egypt in 
early Christian times, that is tram the fim to the iburtb cenuny ajj./ 
and probably earlier* and. therefore, wfiat has been assumed to have 
been Indian indigo on ancient Egyptian fabrics may have been woad, 
more particularly since Lndriio indigo, nliiiough known to the Romani 
of Pliny's time/ was only used as a pigment for painting and nor as 
i dye* Virmvm> (iirsr century s.c.) mentions the scarcity ol indigo and 
the use nf wo;id as a sitbsmuic in painting/ 

Pfiner examined j large number of dyed woven woollen fabrics 
eh idly from Arsinoe in Upper Egypt* ranging m dare from the third 
century a.d. to die KYcitdi century on which he identified the 
l-Lie 4*:iuur as woad + which, however, he calls indigo. 1 

WinlovL writing of j blue dye of late Eighteenth Dynasty date, 
says 1 that it " w» probably the juke of the sunt berry {Acacia mferiai), 
but the evidence b nut given, and the sunt has a pod with seeds and 
not berries. 

Bhtd(> 

Although on several of the dyed fabrics from the tomb of Tuthmori* 
IV (Eighteenth l Anasty) there is a colour that appears to be black, 
yd born a careful c^aminatbfi ol these fabrics it appears probable that 
the original colour may him: i<eii dark brown. The nature of the 

1 C. M. Cnmfam and N. dc G. Uavict, Tbr linut til Tminkhanttm, fvmrud 
c*f fcjyfuaji 27 UW*k PF 1 S 3^3 C 

s b. P *nU A. S. Hmti. r*e diijprAyimliil i, jsp, jb^, *6*; 

M t PP 4 y& + zjk. III, |). aSa; iv, pjj jij-jI: i, pp, xei-j; xjv. pp. 147-8; A. 5 . 
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colour was not determined. but posiibly it may have been made by 
imposing rtd on blue- 

Rreivit, 

Pfiitcr sugggrit* that perhaps the brown colour on some of the 
Aitltnoc fabric* be catechu Icutch), wlucb is prepared fnm the 
Mimosa catechu grown in India and there used lor dyeing cotton, but 
this seems mnn unlikely. 


( 7 rrcn. 

In one instance. 1 Pfister found a green colour to be due to indigo 
(wo.itl) together with a yellow colour, the nature ol which could not 
be determined. I found that a green colour on thin plaster on a stick 
from the comb of Tut’ankhamun consisted of a mixture of blue [blue 
frit) and a yellow, not identified 


Purple. 

PJister tbund‘ that the purple colour on the Atttinoi fabrics wj* 
madder on indigo (vvoad). 


Red. 


On the Antinoc fabrics this was generally madder, but occasionally 
tames/ with two instances af what Pfistcr calls cochineal or some¬ 
times Persian cochineal. 1 It cannot, of course, have been the modern 
cochineal, since tbit originally came from Mesaco and was not known 
in Egypt at the time. A r ed-brown colour on one of die fabrics from 
the tomb of Tut-attkhamun was identified by Pfismr as madder. 4 An 


orange-red colour on mummy wrappings of 1 wen tv-first Dynasty 
daie t Pfistcr foimd to l* due to henna.’ probably mixed with .1 red 
colour obtained from the flowers of Cwthamus tineUmm* This biter 
plant grew abundantly in ancient Egypt and is still plentiful, and from 
1R. pfiltis. {u)op, tu.. pp 41-r; {*) Tit/ni Copter daMtttfrin Lomerr. 
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the flower* lioth a red .inti a yellow dye ib obtained- Hie yellow ii 
not now used, ns it is soluble in water and, therefore, not permanent, 
but the red is insoluble in water though soluble in dilute solutions of 
alkali, such a* nation, and has been employed in modern times for 
dyeing silk, as alto for colouring starch to make rouge lor toilet pur' 
po«i, and ihr deep-red flower petals are used sometimes for colouring 
soup.' Girard state * 1 (iSu) that the flower* were employed for dyeing. 

¥ eilotv- 

Manv years ago Thomson suggested that tire ydlmv dye of tire 
ancient Egyptians was derived trnm the safflower, but he was unable 
to pious this,' though it has since been established definitely by 
1 in litter. ' who identified it on fabrics uf Twdith Dynasty date. 
Hiibner found also that another and slightly diifercnc shade of yellow 
of ibt same date was iron buff.* 

hi ordanlt 

lu the process til dyeing generally two mediums arc necessary, one 
being Lite colour and die other an agent, or mordant, as it is calEtd, 
to fix the dye to the fabric, and in Egypt, although probably at first 
rnotdunti were nut used, by flint T time (first century a.ij.) j mordant 
was certainly employed and is referred to by that author, who states* 
that 1 !» Egypt, too. they employ a very remarkable process for the 
colouring of tissue*. After pressing the tnateriitl, which is white at 
firsi, they saturate it. nut with colour*, but with mordants that are 
calculated to absorb colour. This done, the tissue*, still unchanged in 
appearance, are plunged into a cauldron of boiling dye, and are 
removed the nest moment, fully coloured. It is a singular tier, too, 
that although the dye ill the pan n of one uniform colour, the material 
when taken out of it tv of variou* colour*, according to the nature of 
the mordant! that have been respectively applied to it: these colouu, 
too, will never wash out . 1 Uiilnr innately the nature of the mordant* 
is not mentioned, though the principal one was almost certainly alum, 
which occurs in Egypt and which was worked anciently,* 

■ P. S Guard, op fit., pp. 538 -9. 

* J. Thivmtnn, iff nt. 

> J. Hulniri, The Cotouimg Maria ist itic Mummy Cioihs, The Tomb 0/ Two 
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According to tile two papyri slieadv mentioned the mordants used 
in Egypt in early Christian times included alum, but also wit* of iron, 
such a* the acetate, specially prtpated fmm iron and vinegar, and the 
snip hate, which occurs frequently a* an impurity in the alum* 1 
The remains of -i dye-house ot Roman date were found by Petrie at 
Alhribtiv neat Soling, who states 1 1 hese vats . . . most of them arc 
blue-black with tndigu and some red.' The Italian arduredqgital 
Mission fwLind at Tebtunia (Korn el Rreigat) ‘ a Roman fullonica, or 
dyeing and cleaning works, very similar to the modern Egyptian 
ono^.* , 

1 R, Pfitfer, T»s«> Copts J* IWr <!» Lom-nt. 

1 W. M. F. Pmir, AtfitiPi. p. n. 

* Eiyprwff April 13.rU, 19*5, 


CHAPTER IX 


GLAZED WARE’ 

The sequence which at present obtains fur glared ware from ancient 
Egypt js-fixii. glazed steatite from the Tiadariwi dsnlraafitm'; second, 
glazed powdered quartz (teicnce) from the predymstic pOtod. sequence 
date ]!,' a number of variants of which came in liter; third, glazed 
wliil quartz, also from die predynastic period, bur sequence dare 48,' 
and Jiourth. glazed pottery from the Arab period. I "his sequence, how¬ 
ever, » liable to be upset at any time b\ fresh discoveries, and (he 
natural sequence would seem to be—first, glazed solid quart*, which is 
the most likely to have been discovered accidentally and (6 have formed 
the starting'point for glazed ware; second, glazed quartz powder, the 
powdering and moulding., or other shaping, of quartz being an 
ingenious method of avoiding the cutting of such a hard stone, third, 
gtaccd sicaiite, which is merely the substitution of a natural soft stone, 
thar can easily he carved, for a hard stone that can only be CW with 
difficulty; and fourth glared potters li srerashighlv probable, how- 
ever, that at a very early date attempts were made to glare potters, 
which would have made it not only deefin live but also im permeable 
to liquids, a very desirable property, but any such attempts must have 
ended in failure, since die only glaze known was an alkaline one, 
which will not adhere to ordinary ehv ware, the lad glaze that will 
adhere not having been discovered until much later.* 

Hie various kin ds of glared ware enumerated will now be described 
m order of wquence. 

‘Since die mwemb itt I'ong <kah with w jlphibctic*! ordtt, (flared ware 
«hoi ■ 11 ‘ (time after glan, but. a* it from glared war* that glut developed, 
thr Dininl order b being med in thus imianee Tbit chapter it mken in pan 
fnjtrt an arride bv me published in Thr fourmt «f EfffM* f tniWofy, mi 
[[4{6y po. 141—64. 
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GLAZED STEATITE— FAIENCE, *79 

A. Glazed Steatite 

The earliest gLtzed material of any Hud kmiwn from antiem Egypt 
is steal it*, benli «f which were very plentiful in the Badiriin etviliaa- 
tion. Bran ton, who found them, suggetts that they ‘ can hardly have 
been made locally/ 1 This, of course, may be «*, but ii should nut 
be forgotten that steatite is found m Egypt, and that there is a deposit 
ji Gtbel Fatuj kv than too miles from El Badiari, slightly to the 
south-east between ihc Nile and the Bed Sea. Another occurrence of 
T n-itnr is ar | t_mi!, nt,n Aiw.m, whtie there r* evidence of andem 
working, and a third in Wadi GuLin, opposite i iulan Island, north of 
Kjls Hen as on the Red £er. Co 

Steatite 5‘v a missive tbrm of talc s and cTOttrisU td hydrated mag¬ 
nesium silicate; it can cariiy be tut with a knife, or scratched with the 
finger-nail, its hardness on Mohs' scale being only i Its specific 
gravity u j-7 to iJk si i* usually white m grey in colour* though 
occasionally unoke-bkek- 

Steatite b a very suitable material for casing into small objects such 
as amulets, brads, scarabs (the greater proportion of which are of 
steantc). small statuettes, and small vases, not only on account of its 
softness and the consequent ease with which it can be cut* but also 
because it is fine-grained ft possesses a further equality that makes it 
satisfactory as a base W glazing, namely, infuiibility« and not only 
may it lie heated without doconiporifiun or fractum, but the hearing* 
hy dehydrating it* causes it to become hard chough to scratch glass, 3 

Glazed steatite continued in use until the * Arab age* 11 but glazed 
scarabs of this material arc frill bring made by the modern fhfgCTf oi 
antiquities at Qttrtta near Luxor, 

Bh Faience 

By 1 Egvptkn faience *■ H meant glazed quart" fit (powdered quartz) 
ware, "Glazed siliceous ware.' suggested by Barton* i* too vague* 
since it would include glazed siliceous pottery. The term glazed 
pottery 1 often used to describe Egyptian faience is entirely wrong and 

* G. Bsijirtpn md G. Cmdd-T hocnproL, op. Wo, p^J 

1 £« ii*> H C r Beck* Som on Gkzci 5 to*et> Part T. Gtex*d Steatite, in 
Anna*: Egypt and the Emt, 133,4* pp 69-75, and F. A Bannister ami Hi |. 
Ptemkrkifb, foimml of Egyptian Arcifirelogy, 12 pp 5^5 
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(i9 j 2> p ^h. 



lfl<l GLAZED WARE 

misleading, potter, tiring ware made Item flay, shaped while wtt and 
then hardened bybaking* The term glaze* sometimes used ii also 
wrong, md it would he jutt as rei'o ruble to call a varnished object 
* varnish ’ as to call a glazed object * glaze.' Faience may be clarified 
into ordinary faience and n number nl variants, all oi which mzv now 
be described, 


Ordtn^ry Fmcnw 

Typical Egyptian hi&Kt coruisi* of 3 body mftt&id {cote) coated 
with ,i .JtroXti, alkaline: ghz£ t .mil if range* in dale hum prtdynMHC 
times 1 to &> Ifitc the fourteenth century A-O. 1 

Body XLiteiut 

This is always granular, generally finable and often very triable, 
though sometimes hard, and usually very finely divided, but occasion* 
ally L<unparatively coarse. It '» frequently white, or practically white, 
in colour, bill sometimes rimed brown, grey, or yellowish and 
occasionally very slightly blue or 

Mauv hundreds, and probably thousands, of specimens nf ordinary 
faience have been examined, but no useful purpose would be served 
by giving the details of them all. though the colour of the body material 
of .1 (few may Ik- recorded Thus, ibrti -one specimens from the First 
and Second Dynasties, now in the Cairo Museum, which arc important 
became they belong to a comparatively early period in the history of 
the material are as follows • 


Col&srr of Corf 

dumber 

Pet cent 

Very white * . *. 

s 

an 

Gitv . * * « 

S%hi 3 p ye Jbw , 

3 

7 

11 

a? 

Light to [lark brown* , 

19 

4 » 

JfiO 


Some Third Dynasty tmail blue lilei from the Step Pyramid at 
Saqqara and from the adjoining large tomb have a very fine white 
core; a number of pieces of inlay from the palace ar El Amarna 

* \V M, P, Feme, PrrUttltmf Egypt- p, 4 a. ’See p, igi 

J Tim 1 * friable tad not d* bird blue w £r«n body fluiau! ifettnbcd Uter 
41 Vai:int D: it bu been nf>tic<<? ham the Eighteenth Dynxuy. 

*TI?f tuggrii* rh- jik **t pwdcf'fi hti 4 or landilufie, 
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(Eighteenth Dynwiy) hair a eoaHf white t ute, ,hc Nineteenths 
Twentieth Dynasty specimens from Qaimr 5 have a toarte brown ton:; 
Of eighteen GnecoR-jmjn specimens Jrom the Fayum twelve have a 
while, or practically whiie a Elite, live hint a blown core and one a 
gte\ tore, and Umr specimens of Islamic tine net have 3 verv ii'lutc 
core- 

The body material, whether fine or coarse, u wen when examined 
micro^opieully to consist oi sharp, angular grains of qujnr, without 
any visible admixture *j! oilier suIwuikc. 

Oiily say tew chemical analyses of this material can tie traced, and 
°J dicsc many are ur.uitii factory became no particulars of the Lind or 
ii,U£ ol die specimen-, arc given, while in some instances die material 
analysed was manifestly not ordinary faience but one of the variants, 1 
For the white body material only ilnee origin. «wn possible, namely, 
powdered quartz rock, powdered «dc crystal, <1; powdered white 
qiianx pebble*, hem all of ubkh I have prepared by line grinding 
a material practically idemicaj with the ancient material. At least one 
c.J the modem forget* of laicncc ukj l^th pondered quirtz reek and 
powdered rnck rrvit.il 

For tile brown, gtry. and ytllowuh hr*lv rmtcml, powdered und, 

andst0nc ,° r flim «*<n likely, tlie odour being due to natural 
rrnpunties in the mjtcrLtf emploved 

Glaze 

The glaze, which u mo it frequenrh coloured blue, g rccai w 
srrecmxh.hli.ir, but is sometimes violet, white, yellow, or of two or 
more colours, 1 is what is termed an ' Altai mi " glaze, and consists of 
glass; chemkailj ii is essentially a sodium .caldium-iilk.atE or a 
pofajisium-c jIl. 111 m■ si!icatc without any lead eotntjoujid Only two 
complete analyses ol the glaze, of which sufficient details .ire given 
to make it certain that the specimen was liotit ordinary lidcnre rjn 
be tinted.* 

Freni die result, of the Analysts it 1- evirlcut, firs:, iku not onlv is 
the glaze gJacs but it i; of similar composition 10 the ancient djsj, 
weepi ih.H thr proportion of lime (calcium oxide) is lower and thru 
of Silica higher ttan is usual in the ancient glass ; and second, that 
the colour, like that of much of the glass, is due to a copper compound. 

1 Fsirt 1 armtpck m pp. 535^ 

1 Bl^eL jnil m\ bmof fir« <Nc»,Tibcd -in pp ifc*. j, 

¥hr ilic rmm* fiw rtttjJsjimiig du* « j*. ift 1 for M 

% 
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The laige amount of potash and the small amount of present 
in one specimen show that the alia I i employed for this pi titular gUte 
was plant ashes and not natron. 

A partial analv^of the blue glaze on a ptedynartk chert head madr 
by Sir i (etbert Jack ton for Mr. Horace Beck showed that it consisted 
essentially of sodium silicate, with merely a trace of calcium, coloured 
with a copper compound,'* In this instance, sitter the alkali was soda, 
the source of it must have been either natron or the ashes from special 
plants grown near salt wacer , s 

Btougnivt state*' that the gb« of Egyptian faience wa* examined 
by Buisom, Laurent, Malaguti. and Salvctat, ind that it consists of 
silka and soda coloured with a copper compound. Frauchet also says* 
that it consists of a compound of silica and soda. 


Shaping 

The neat question to be considered is how such a material a s 
powdered quartz was shaped. Button i suggtsUOR " that bicnee objects 
weir carved out t>l sandstone cannot he accepted lot many tea tom, 
chiefly because the material has not the naturally rounded grains of 
sandstone, but sharp angular gram?, that prove it to be artificial K 
prepined and because n» such fine white sandstone is known, but also 
because the body material of fiiiencc it usually so friable that carving 
would have been impassible. The question, however, lias iietn partly 
settled by the discovery of very large numbers of ted pottery moulds, 
though none earlier than the Eighteenth Dynast), Petrie ‘ brought 
neatly five thousand from Tell el A mans a after rejecting large quan¬ 
tities uf the commonest Wtulixk mentions' hundreds of moulds for 
pendants and finger rings * from the factories in the place area 
of Amenophis 111 ': and Mahmud Hamza collected about ten 
thousand,' of Nineteenth ui Twentieth Dynasty date Item Qantir, 
* mtjvt of which vtxfl bear insets of the colour and the paste used in 
the process of manufacture ‘ At Naufcratis hundreds were Ibttnd 

« JI C. Becit, \i‘cei on Otoard Pitt !), Gtaxed fjmtn*. in .Inrtml 

Egypt and the Bait, 19)5, p-1} ; S« p. 197. 

* A BronEisian, Twite dr, am rtmtmqitti eu det potenri, *, p, sot 

* L Fianchet. Cdtamtfm pnmtMv, p. 9a. 

*W. Burton. »p. tit., pp. 594-9. 

* VV, V P. Petrie, Tell r( .Imamu, p, $0 

1 H. r_ Wlnkck. Bidi. hiet, Mattum of An. New Yor^, vu (1911). p 1S7, 

* M Hjbuj, E*ctvj(mni of the Department of Antiquities n Qinhr, tintitle* 
da S*wee, m rigpj, p 4a. 




for making scarabs for The Greek trade 11 ; “Such mould* have hern 
found in many other places, Memphis, Thebes. Gurob* ett/ a Writing 
of these moulds. Petrie »yt' ' They sometimes contain the remains of 
ihe dlicroui paste with which they were diufced when they were 
thrown away.' Most of rhe moulds refcrml m are for imall objects, 
ornament* p pendants and scarab*, but there are dro larger ones for 
tks&jhri and other figures. All the moulds found have been open, 
that i% they arc for one side (the front) of the object only. Ferric 
state* 1 that the ' paste was roughly moulded into form and when dry 
it was graved with a pint to give detail F *md also that large objects 
were made in sect in ns. which were foiiied together with some of the 
same posit before glaring, Haves layt of the faience from Qsntir thm 
* The statue* and all die larger tiles were modeled by hnnd. not cast 
in molds , . . Each of the statue* was built up in several masses of 
the body material cm a core of wooden rods „ , . the glaze f, , ,) was 
applied as a vixous fluid/* A certain proportion of the moulds have 
a narrow channel across the edges near the top of the mould in which 
a thick copper wife was placed The mould was then filled with the 
pbitic powdered quart* pa*.te above the k*d of rhe wire. After firing, 
the wire was removed, fearing a hole in the object from one side to 
die other that could be used for suspension One such ware, now very 
corroded, wai found liv Ham&aat Qantir and is in the Cairo Museum.* 
The length is Ri (cnEimrtm ,md the diameter in its corroded state 
varies from one m iwo millimetre*. The channels for the wire are 
apparently what Petrie calls "ducts at the side for the outflow of the 
surplus material/* Faience objects, however, were not always moulded, 
as Reisner states/ that the thin bowU, the larger jars and some of the 
other jars from die Middle Kingdom Egyptian Cotnnv at Kerma m 
the Sudan had been turned an die wheel; that mo\f of the imallei 
jar* had lx:en made m a core; that a ftw poor jars showed triers of 
gouging at if they had been formed solid and dug out while frill moist; 
that figures and amulets had been modelled hv hind and finished with 
a point of Made, and that none of rhe object* had been made in moulds; 
and I would venture to suggest that bowls and vase*, especially such as 

' W, M b renit, Tkc Arts **d f reftt of diirrmf Egypt*. pp ( ij8—q. 

I W. M F, Pciric* TtU d Am n™, p |pu 

II W. M. F Peirie v Tkr Am jit d Cmhr of Amdenl Egypt, vp. 115-6. 

J W. C fiayci, Ctnifd Tiki frum a Ftfhrr of Rttmcw* ft ui K&Wtir r fl % 

1 Nel f, 645 4 W. M, F, Petrie, ?, p. 37. 

7 CV Ar ftrimft*, Kerim, ir-v. p 137, 
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the libation vase* of 'teapot" form, could only have been made by 
putte^y methods and not by moulding, Though the spouts and IkU 
may have been moulded. 

Patent* with Extra Ijxycr ( Variant A) 

Occasion aliy f Instead of there being only two layers of material 
namely pin inner core coated with glaze, there is also an additional 
layer between die tore and the glaze. Thb extra layer was hrst pointed 
nut by Ressner, 1 whose description of it is die only one that l can trace. 
Any generalization with respect to the prevalence of this special layer 
would be dangerous without the exa mi nation of mure specimens of 
liicnce of different kinds and dates than usually till to the lot of any 
Individual handle, more especially as it is only with broken object* 
(which generally are not to be found on exhibition in museum*) that 
it* presence nr absence can be detected; however, the writer 1 * experience 
may he given. In addition to the occurrence of this layer in the Twelfth 
Dynasty tiicme fmm Keren* det-rilied by Ressner, ir b also present in 
faience of the same period from ShaJfak {Sarraf), in the Sudan, 
specimens of both of which 1 have examined; ir was not present in 
Forty-one specimens from the First and Second Dynasties; nor in the 
Third Dynasty blue tiles Iran Saqqarn; nor in several specimens of 
the Twelfth Dynasts? Jrom Ltiht; nor m one specimen of thr same 
date from El BaVsbeh- and it was found only in one specimen (part of 
a blue-glazed tile itcun Dell cl l&duri) out of several hundreds 
examined from the Eighteenth Dynasty, though it was present on 
several undated specimens probably from that Dynasty; it was randy 
present in the late material only comprativety few example* having 
been found out of many hundred* of ipocimcns examined, these being 
(n) j few piece* of the coarse brown-body material found by Mahmud 
Ham t .a at Qantir 7 : [b) one lot of /AtfttvAft figure* of Twenty sixth 
Dynasty dair- and (r) two piece* of Gracoo-Roman date our of mam 
from the Fa yum It was not present on four vpccimeii* from ihr Arab 
period. 

The extra layer, in. (host instances in which it has been measured 
(which, however, seem typical of the rat), vaned in thickness, from 
about 05 mm. to about 2,5 mm. In a fCerma specimen it was white 
on a light-grey body., and, at Reimcr states very tike plaster of Paris 

1 G. A- Resinrr* Eictwlidn r 41 Krrma w iv-v, pp. 134 -75. 

1 M. Hpaitx E^rjTUirwii of ihr Dqurmirni at Anuquitici at Qsnrir, Attmtfcs 

tfa Srtvkt. (i$&\ pp 31—&B. 
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tli appearance; ill j ShaL&k specimen tl was white on a ItjJit-blut body; 
on thr Eighiwmh Dyn.iUy tile nirmioned tr wit white on a taintly 
blue tinted body; on the Qantir specimcni it was white on a hrOWfi 
body; on the Twenty-awh Dynasty iktUMbti figures it was white on a 
didt-grey bodv^ on one of the tiraeco-Rjom^n specimens it wjw 
while on 3 reddish body and on the otbet it was white on a grey body, 
and in even instance in which Lr has been critically examined ihe exira 
Jayerhii% consumed of very lintlv powdered quo/t?, always more finely 
giuuiif! and more compact than flic IkmIv Mihsancc. Inhere can be little 
doubt that, ns stated by Rchncf, die special layer wzi employed For the 
purpose of L-nhaiictog or modifying the colour of the glaze. 1 Um t 
when a brown, grey, or yellowish body material would have lessened 
or spoilt ihe full brilliance of a blue gbzo, a ihin layer of a perfectly 
white material was interposed between the two* sometimes, when a 
green glaze was required* a yellow layer was used underneath a blue 
gbte in order to give it a greenish tint, ansi in one specimen a white 
layer was used under parts only of a chrL-bluc glaze in order 10 give 
to those parts a lighter colour, thus forming a light-blue pattern on % 
dark-blue ground. 

With respect to the method of applying the ‘ special 1 layer, which 
consist of exceedingly finely ground quartz powder, it was found by 
experimeru that a good, strongly adherent white layer of any thick- 
ness desired could he made by using a mixture of very fine quartz 
powder and natron solution, drying and firing. On account of the 
porosity of the body substance rhe mixture must not be too viscous 
(otherwise owing to abstraction of water by the quartz it becomes too 
thick to be kid on evenly ) and if carefully poured on it forms a uniform 
layer with a flat surface, which when dried and fired becomes strongly 
adherent. 

^ Faience (Variant B) 

Black faience is nor very common; it is known, however* in the form 
of a small tile* and small pieces uf inky 1 of Third Dynasty dan: from 
Saqqara; as small beads of carlv dynastic date* {Sbcdv Eighth, and 
Ninth Dynamo^ hut In some instance* the glaze was possibly originally 

1 D Valerian! jnd G, Sc£<Uft_ AtLintc Jet Baittt ci Alto Egltfo, l&W. PI, T J7D. 

1 CajfD Muiru:ti, N'-ji, J, A, B, C; 60^4 A, B, C P D, F. F, <■; ind 

1 Found by Mr Guy Bfttmnti (nor y« all jmhl idled}, and dimmed by me. 
These 3 ie r^ctiwivc nf ihc brjdT a: hlutek. glassy rnAtcnat dearribed by H. C. 
fa'fh in li ftfimtun, pan and Eadmt. II, pp *4* 
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green that has dinged to H nek; as beads of Middle Kingdom and 
Second Intermrdisie period* respectively 1 ; as inby from F-1 A mama 
(Eighteenth Dynasty) and Qamir (Nineteenlb to Twentieth Dynasty) 
and in plaques from the place of Ramcsjci tU at Mcdinct Habu 
(Twentieth Dynasty). In the specimens examined (other than the 
heads, where the core was white) the core was either dark grey or dark 
brown, and consisted of the usual powdered quart?-, coloured by means 
of oxide of iron, it U most probable that the oxide of iron was added 
intentionally, and, therefore, that the materia) is a definite variant. 

Red Faience ( Variant ( 7 ) 

Very occasionally red faience is merely ordinary faience having a red 
gbxc on a white, or almost white, body, for instance two small oblong 
tiles and several pieces of tiles of Third Dynasty date from Sacjt|ara, 
now ill the Cairo Museum/ and two specimens, both of Eighteenth 
Dynasty date, from EJ Amama, Usually, however, red faience is a 
definite variant, the body material being red and the glair sometimes 
red and sometimes having very little colour. 

Petrie state* that ' Red varying between red brick and maroon 
belongs to Akhenaten and is seldom, if ever, found in the Kamcsside 
and later times." Since this was written, however, much more red 
faience has been found, for example, the tiles already mentioned, as 
also a reference to similar red tiki, also of the Third Dynasty, from 
Saqqara*; a few red faience spheroid beads of the Second Intermediate 
period found bv Rnimon* and a very large amount of red faience 
from the Eighteenth, Nineteenth and Twentieth Dynasties respectively. 
From the Eighteenth Dynasty red jairncc occurs as beads, nerkbec- 
pendants, and inlay. such necklace-pendants and inlay being very 
,-umnvHi from El Anutrru, and similar necklace-pendant* having been 
found in the tomb of Tut-ankhsmun; from the Nineteenth Dynasty 
(reign of Ramtues II) and Twentieth Dynasty (reign of Harnesses 111) 
red faience foundation deposit* are known; during the Nineteenth and 
Twentieth Dynasties red faience was used for heads and also for mlay 
in the ftamesside place at Qamir. and during the Twentieth Dynasty 

I G,. B run Ion. jtfwttpdtftf, pp, Uf 115. 'J 4 - 

• Ni»- f. 69565 > A. '-v>« R, fkjjW* 

1 W, M. F. Petrie, Btirtinjjrcm Fine Art* Chib. F.rhibitioa « / the .irsef /indent 
Egypt, 18$*, <Ji«/ «nd Okxiaf, p, ntii, 

♦ D, Vaftriani «l G Sepnn, ioe. dt. 

*G BmeiTon. Ufa&fHiw. p fl€- 
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mi inlay wa* employed in plaque* in the palaw of IUmci«i III 

at Mediae! Habu, Specimens uJ all ui die above-mentioned abject* 

■it the Cairo Mitreum have been eaumned- 
Sevcral pities pi' early dynastic faience. in ike Cairo Museum seem 
Jt Gmt light m have a' rrd core with a blue or gr«n gbze, but an 
luithci examination it is found that .illhough the surface oi die core 
01 art old break is ted or Jeddish, (hi* coloration a only superficial, 
being due apparently U> a surface oxidation vl die non compound! 
present, and qrakxtiescth the ted ihc dolour is brown, owing po»iblv 

to the use oi a brown sand. , 

With regard to the compeuitbn ol die red body matertiiL l fine 
<aysi ' * . lor the red, a body mixed with haematite and covered witn 
4 transparent glaze .' 1 A number ol specimen* have been analysed, 
all Of which cotisutoi of a very line, red, gritty powder, which proved 
to be powdered quartz, eolomed by meam ol red oxide ut iron, and 
from a mmemsen of tperimeW oi red quartz sand powdered to the 
same degree oi fineness and examined both microscopically and 
chemically side by side, it « practically certain tlrna* die icd body 
material of the Jaictice is uOff a natural red smd finely powdered (which 
would give a red quartz powder) but an artstkial mixture oi quartz 
attd red ochre, or other form ol iron oxide. 

Red taicncc is quite distinct item the red glazed pottery Ol the Arab 

period. 

Fmeace mfh Hum bine or Grten Body (Vflfii*# D) 

Tins consists ol 11 curt ot granular quartz, generally harder than 
that of ordinary faience and wmeiim.es very hard, tinted blue or green 
and always coaled with a definite and separate glaze of the same colour 
as the core, though usually of ** lighter shade. At firm sight the colour 
of the cure might appear tv have been ^used bv some ol the glaze 
having accidentally penetrated (lie body material, but against tin* there 
are two objections: first, that the glaze would probably have been US 
viscous to have penetrated 1 and, second, that il there had lieen any 
such penetration, it would have been greatest near the surtace and 
would have progressively diminished towards the centre, whereas there 
is no such gradation oi' tint, which a generally uniform throughout, 
though accmonally there are tiny particle* of cbfkcr<nfourtd blue of 
green material, looking like glaze, scattered through die cote. Franehei 

' W W f Petne, Am nnd Cntfu of Antkmi Egypt p- ***■ 

- Se? p 199. where pciwtrafiwi d ghse mtxirih oetureerf- 
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mentions this and «v» qut c'at. par frit. fa giacurc Mettc fftu a etc 
fftilisit ft eJfl cji duttugiK fUiilcment la jwhj tfatiffa matte de fa fhitc. 

U likely, therefore, that a little finely powdered gbit, «r a 

powdered mixture of the glaze imtcruls. was deliberately mixed with 
die quartz, in order to make the fitted object harder Fratiehet makes 
a similar suggestion, and says that to overcome the fragility of ordinary 
fair eke gloe was mixed with die quarts of the body.' Although any 
ad muted glaze would also art as a hinder, it rottld only I unction ir 
this rapacity after the firing, and in the case ol rsem -moulded objects 
the usual adhesive would still be required in order to enable the material 
to be shaped and glazed. \ wither possibility is thr.ii s p ec im e n * ol 
faience, accidentally damaged during making, nr imperfect from other 
causes, may have ticcn ground up, body and glaze together, tn make ft 
ne w bodv material This variant of faience is. generally attributed to 
the Twenty-sixth Dynasty hut one piece of inlay of what apparently 
is this material is known irom die Third Dynasty, having been found 
at Saqqsn ; In ftddltkm to the examination of a large number of 
spec miens with u Jem. twelve examples have been examined 
microscopically.' 

C 7 j.fr) fjifnce {Vartant E) 

A further step in the evolution of faience resulted in the production 
ol ,1 material which, although manifestly derived from the variant of 
faience just considered (Variant !>), doc* not tunc within the definition 
of Ulmer given and, ihereibre, strictly speaking, is not faience at all, 
si nee it does not consist of a body material coated with a separate glaze, 
but is entirely homogeneous in composition throughout, without any 
Kparalr coating of glaze,* (hough die outside is generally, but not 
always, glossy.* This also is attributed generally to the Twenty-sixth 
Dynasty. Thu* IVtrie »yt 1 In the XXV 1th dynasty there is a 
beautiful hard itonffwrjft, apparently made by miring some glaze with 
the bodv. enough ro fuse it together into a solid mass throughout. 1 * 
One sptdmen (p.ut of a small bracelet) of wh.it appears to be this 

i L. tranche! ta} fhtppvn sat sue Wwj«w tn Ctrtr a en Egypt*, p. n6; 
</■) t'JuriUfv- (ntmitltt, pp 43, H>|. 

■ Caiiu Miueum. No. ) fii/V-'f- 1 For chati i«l analyse* sec p. 536. 

* Sametime* tr n very dtlficub 10 be Kina whclher there ts • thin separate 
pbec or nm end 10 know mm which dan, Variant 13 nr Varlaiu E, 10 pure a 
prlkutui ipecimcn. 

* Far chemical anaiy<ci « p. jjfi 

* W M. F Pcttk, Itii viur f.uji, ill dnnrai Egypt, p. 11* 
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material of Third Dynasty date was found at the Step Pyramid at 
Saqipra.* lr is without ^paratc glaze, homogeneous throughout, of a 
light-gnry-blut colour, feirly hard and not glassy. 

Aj may he witi 1mm the following tabular sutrment. beginning 
with ordirurv faience, passing ti> the Variant D, then to the phase 
r.ilUI by me Variant E. and finally to ordinary glass, the proportion of 
silio gradually becomes less, while that of the alkalies increase'. Hie 
figures are: 



t 

Ordinary 1 

3. 

3 

4 

5 


Faience 

Vat:anlD 

I'jruntE 

Glut) 

Cktt 


% 

% 

% 

% 

% 

Silica . • 



1 ¥frr. 

6 si 

6o;i 

Alkalies. 

M 

T 7 

5-» 

19 ? 

a&7 


No. i. Mean of 7 analyses (see P- 535 ) 

No. a. Mean of 4 analyses (see {>. 536) 

No. 5. One analysis (see j>, 436). 

No. 4 Mean of 24 analyses (set p. 539). 

No. 5. Mem oi 13 analyses (see p JJ 7 )- 

A number of sperimensof this material have l*en examined- Under 
the microscope it ts seen to he very granular and to ■ omiit ol what, 
for wjnt of a better term, may be called imperfect glass, that is giaii 
in which there is too small a proportion oi alkali to combine with all 
the cjuari'A ;H> that on firing there has licen incomplete fusion, w ith 
the result that a considerable proportion of the quam grains remain 
uncomhincd and embedded in a matrix of glass. 

Since this material is certainly not faience, and is equally certainly 
3 kind o( glass, though not normal glass, to call ii ' gluts' faience 
nr ’ imperfect glass ‘ seems to describe its nature and compoiitinti better 
than any other mime that his been suggested. 

Faience {Variant F) 

Egyptian faience consists, 43 already ihfiwn T of a powdered quart* 
base coated with an alkaline glaze* and this continued to he made 
certainly at bee ai the fourteenth or fifitentli century At a bte 
period,, the exact date of which if nor certain, but h probably i\xmt 
the Twenty second Dvnsity. a riew gtaze was introduced, which 
1 dim Museum* No f- 
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cental nod j lead compound and which was occasionally applied to .1 
powdered quan^ LtJic, jnJ lor *1 considerable period the two different 

g ta-JJ * VVITL U.Hed COJKUITtfUl V, E&uJi OB -> [ XiV\ dciCtl qtPtlZ haS£, *hc 
older j fMH n g gbzc^ however* licing by tk r the commoner uj the two. 
At .1 Liter kL.Ltc she dkdsitc glasc waj abu uccajinnnUy cmploved on j 
vct v ill 1 Ltg-u% polle ry l'jse T (ho t i> to ■■ '« "ii a bar«e u! hurn 1 k 1 j y w J11 
tonta 1 mug a large proportion of quarts and lead glaze was common ly 
ur.rzd on ordinary pottery (ordinary burnt chy ware). 

Tliiii there were thiet dificicnt bases, namely powdered quart?.,, 
highly lilkmus day, and ordinary cUy, and two glares. aia all;aEme 
gla^e and a lead glaze, Five di tie rent kombbatinns of itai£ are 
possible and were made, namely (fl) a si alkaline glaze on piwcfcrcd 
quartz, that isio say ordinary faience 1 (Jr) an alkaline glaze on highly 
siliceous burn! day ware (glazed sdiceous pottery), which does not 
come Within the definition of faience and wUJ be considered later; 
(c) a lead glaze on powdered quarts, which b a variant oi I a ac ute 
(Variant F), and will now he described; (d) a lead gWe m highly 
siliceous burnt day ware (gLraed silk&uu* pottery) and |e) a lead glaze 
on ordinary burnt eh\ ware (glazed pottery). An alkaline gUze was 
nm employed on ordinary burnt chy ware because, as explained by 
Hutton, 3 ;>uch glazes ire very uncertain in use, and can only he 
applied so putter y unusually nth in silica (s.e. deficient m chy). Cem- 
icqucntly rhe«: alkaline cannot he used on ordimry chy w-ates, 

and when they have been used mcxenfixlly, the chy has always »eeii 
coated with j surface layer of' highly ulkenus lulwjance (e.g. the 
tip-rallcd Persian, Hbothan . Syrian, and Egyptian pottery ot rile c.idy 
Middle Ages). A lead glaze, on the other hand, u very satisfactory 
on ordinary burnt day ware (pottery). 

As to the date of the first use of a lead gbzc on any base there b a 
considerable different^ of upunoiL Thus Burttm states that " The fact 
that glam* containing lead oxide would adhere to ordinary pottery 
when alkaline glares would nut waa discovered at j very early period, 
for lead glazes were extensively u*ed in Egypt and the nearer East 
in Ptolcmak rimes, and it ii significant thai T though the Kortums made 
singularly talk use of glazes of any kind, the pottery that succeeded 
theirs, either in western Eiwope or in the Kyzanttne empire, was 
generally covered with glazes rich in lead/ Peine* up: \ . , lead 
ii evietitkl with Iron tar the Ptolemaic ippkgrcen/ Hobson 

1 £my Hot ijdi rai, v 4 Axixir CmtMu a s i p, 71^- 

1 W. M. F. Petnr xfucwfft Egvpfc 1933* p. sj (Review). 
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state 1 that * Lead glaze has been freely us*d wJaic Roman potterv 1 
Dalton state that * Pottery with a lead glaze is thought la have been 
first made in the first century when it appears on var.uui files 
at Ak&andm, Tansits in Ada Minor 2nd In the Allier district of 
Gaul. 11 Walters say* : "In the first century &,c. a new development 
may he observed in the introduction of a metallic, probably lea deft, 
glaze used for coaling day otrircts in place of a slip or alkaline glaze. 1 * 
Harrison state that The first really satisfactory surface glass fbi use 
in pottery was what is called a lead glaze, known in Mesopotamia at 
any rate as early as 600 n r e/ * Sidney Smith illustrate 1 Glazed ware 
of Babylonia and Assyria in the period 1000-600 ia/ j hut neither 
the nature of the body material, nnr of the glaze* ii given. 

Unfortunately, owing to the confusion created by the use of 1 pottery 1 
for faience* and also of * faiemt" for pottery, it is sometime* 1 in possible 
Do know whether the material is really pottery or faience, as the case 
cmy be, especially for Islamic ward, since during die Arab period the 
two kinds of ware overlap one another I have tested die glaze of j 
number of fmcnce object* of different dates for lead, with the following 
results: 


nird to XX J*r Dynasties inclusive . 
XXllnd to* XXX th Dynasties inclusive 
Ptolemaic and Roman periods 
Date unknown, but before Arab period 
Arab period * * , 


Numfrrr 


Lrad 

trmJ 

Ciktr 

Gkrt 

s 

A 

a 

4 

1 

3* 

13 

3«) 

4 b 

tg 

16 

3* 

7* 

4* 

j' 

7 « 


<3 


(tf) One was a ram headed bird amulet (Cairo Museum No. f. 56317) of 
XXIInd Dputly dale anodicr wa* 1 small statuette of a dwarf Pah-Sektr 
(Cluo Museum No, J- 54113)01 the period XXL Ltd m XXVth Dyrutticv 
a ihird was an inscribed vase (Cairn Museum No, 1 . 55621) of die Saite 
period. Two were gitcii and one bluish-green. 

1 R L. Hobson, CT&Tjfr ^ thr ItLrmi? Pbsurj r tkr AVflf Hnriih Mutcum 
(*9J*k P- *v, 

* O M. Dllmil, J?y.T-rr?fJriC vftf -TKIJ# jfrrAilcvtagy ( 1911 k P 6 oi. 

* H. IK Waken, Catalogue *} Ramttn Patirry IDI Mr firiluA ALueirm ftooi], 
p, si 

1 H. s. Hqrfuon. Pon «nd P#ni fc pp. 31 -j. 

1 Sidney Smith, Ejrty History ef Jtsryn^ Ft. XV. 

* The tmtrtinl described by Petrie as pottery (The Pottery fUliu if Mnnphit. 

jwc 31-7; Pit, XfTI» XX, Hifi&ritvl SiWtrr, n. lOTii tfrmpMt I, pp 14-5; Pit 
Xl-lX-L) is largely, if not wholly, Fnirncr. 




ftp glazed wake 

(A) One was dated by Mr, O. Gueraud to ihc 3 rd tent. i.c. (F, W. von 
Bissir-g. Fafmxgcf&tte. Ott. Gen du Mtul c du Cure. Nn_ lrti-iGJ. The 
praporriM M lead w» small- 'Hit ts.iit djiti of die others ate unknown; 
all vi’Sff green. 

(fj The glaze was green th two tales ..nd blur in one <-iie 
((f) For three of these specimens I m indebted m Hussein Effcndi 
Raihed, Curator of the Museum of Arab Art, Cairo, who was good enough 
to dale aI3 icagh ipceimctl^ 

(*■} One tyh cent, *jj,; one 14th cent a.u : two cents. 4 A. 

i f ) Two mh -tJih cents, s.n.; one t^lb-tjdb « Bts - A -°* 

The thirteen specimens with a kid glaze, therefore, were faience. 
Variant F, the rest king ordinary faience; the one of the Twenty- 
second Dynasty (94 $-745 «■<=■} “ the earliest example of fticnce with 
a lead gbze known to me. 

The rest for lead was the ordinary one with potassium iodide, with 
which soluble lead compounds give a canary-yellow precipitate of lead 
iodide, the glaze bang first treated with a drop of hydrofluoric acid, 
The technique of the ie« was that suggested by B. S, Hawkins and 
described altd used by MacAlistcr, 7 who says : 'The test is eitrcmdy 
sensitive and beautiful and can he used on specimens without damage 
being done.’ 

C. IjLAZiu S 01.10 Qlajitz 

Tlie objects of glazed solid quartz were mostly small, such as 
amulets, beads, and pendants, though a few larger objects of this 
material are known, for example, part of a boat, which must have been 
about two feet long, but which was mark in several sections, a sphinx, 
and part of a lion. 1 The quartz used was both quartz rock and rock 
crystal, and the glaze was an alkaline one, This material continued in 
use certainly js late as the Twelfth Dynasty, 1 Glazed quartz objects, 
some of riiriti large, were found by Rcumcr in the Middle Kingdom 
Egsptun settlement at Kernu in the Sudan.* These the finder calls 
quartzite, but I have examined them in the Khartoum Museum and 
they ire glazed quart/. 

1 D A. MacAlistcr, Tht Mtlerai of the Engtiih Frit Porcelain ; VI, Lead 
Oxide tt 0 Factor tn fltetififotion, in The Rurltngren Magatine 54 (1929), 
pp, 193-q. 

1 W, M. F, hsnr, Prr Jiutonc Egypt. pp. 41-3. 

' W. M. F. Fttnc. let rii.j*ee»l» H. C, Back, JVcvj on Glaxed Ston*>, Pan II, 
CVa itd Quant, in Ancient Egypt *nd the Ear/. 1935, pp. 19-50. 

* C, A. Rrimer. ErnmrJifSrtf at forma, 1013 , pp, S 0 -y 5 - 
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number of specimens of Istamie pottery of 
tested with ihe following remits i 


The gbze from 3 
Egyptian urigifi" was 


fted pottery 
Burt iind hghi-brown petrerj* 
Very silkeem? potter 


JVrtwArr 
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(j> Twelve are and ^rral very siliceous. 

(A) One reddish, one buff. 

j A ] n otl , (> ( these rteeimcni the glass hat ilmmt entirely disappeared, 
ami due adhtuon. ihrfftore. on nrvcf have bee a good- Both are »4ih to i$ui 
centufki A,n. 


In connexion with gbttd ware, gfcwd ***** shou ' d * 

mentioned. Edgar says 1 of this pottery- in the Cant* Muxmm that i 
includes objects acquired by purctwsc, as well as by excavation, and 
that ■ HWJI of the ordinary hUk-figurcci and rcd-hgtim! va«v art 
recent importations from Europe,' Th:s type of pottery, however, w« 
3 lw 1 manufactured in Egypt it-If, many of die preces - ■ bong 
products of a local iabric which flourished at Naukrati. in the nth 
century s.c/ J The bbdc colour of the glawof this pottery U attributed 
genet ally in ferrous silicate formed by the use of magnetic mode of 
iron mid *in alkali-* 


t Gtacee) pottery it only ewiudewd mi ttfttteftlw with the occasion^ late me 
on Jy S£u pj»«y of vi alkaline «I«e imAw ip jfc* em ploysfl fe ejs^e 
md ,he srmrU me ol a lead fila^ Untie van » lamnu.tally omitted at bong 

v’llLh^nsngpi in date from the 91 b entt, *J*. "> the uiIi-kJj 
emu s n., wn kindly dated b? Huadn KvktA, ^.tne of the 
Arab Art Cair».\ who supplied ■* of the iptafttm* I Q* analyte* tA lead g«w 
«Tp. 55 t, Collie (f. Nellie, Trim EatfitA Ctr*mt 
p. cm) report* lead fihw on poritty **£ Elevesith Dvruity date. Me lead gbf.e on 
i i*,ij (mueriai not stated) of the same date 

» ComiXfitioM* *»f «a<* Greek Va«*. huna), A ran it** 

ckMsSn,;^» ti 9 -V pp. t^i«) ^ h ^S^« 225 r 

ology, hutihtl of ChrmirM !*<«««*. “■ - 7 »- 7 - Cfl >* 1 F ““j ta, J 

fS/ ?u r puifriW, pp. toB-S! 1/1 \V. a EcRur/ Carr* Swt.fic /«r«J, * 

(igrsl, pp. jj-h- 
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Slip 

A dip* on glared poitery is a thin layer of j light-coloured day 
sometime? applied to the body material before glazing in order either 
10 mask the colour of (he body, so that the glaze shall have its full 
colour effect, or to give a better adhesion to die glaze, in which latter 
case the slip is very jilkeuus. In past, and generally in large pit, the 
function of die slip is analogous Lu doit of die special layer applied 
u> faience. A minihet of specimens of glared pottery ut the Arab 
period were examined lor dip. with the (allowing results - 

examined 

Red pottery ... 15 

Bu.fi and light brown pottery . 20 

35 

Ottcis 1 tip Glazing in Ascilm i 

There can be little doubt that glaze was first produced by accident. 
A numlier of suggestions have been made to account for the discovery, 
three of which may be quoted. Petrie say*’ that it ' was invented from 
finding quartz pebbles fltDrcd iiy wood .j slits in a hot fire, 1 which 
evidently means that ghzc was produced accidentally on quartz pebble* 
by means of die alkali from the ashes of .1 wood fire, and that this 
glaze- wji copied intentionalk. Another suggestion, probably also 
PctricV is that * it teems likdy dm glaring wu developed in the 
course of copper smelting. Ti e wood ashes of fuel would give thr 
alkali, and lime and silica would be In the copper ore. Such a coloured 
slag or a glass nitl from it on to die pebble floor of the furnace, would 
then fee die starting point lor artificial imitations. 1 Elliot Smith 
suggests' that' smelters who were extracting topper discovered in the 
slag of their furnaces the secrerol how to make glazes for pottery. .. 

All trees and plants contain mineral matter, which is left in the form 
of ashes when the material is burned, and all such ashes contain alkali, 
Jn the cue of trees 4 ml most bud plants, this alkali consists largely of 
potassium carbonate, the ashes of herbs and gratscs generally being 

1 French rttgefr. 

1 w, M F, Pififitp Am Ctafu of Atu-irni Egypt (lyio), n. jg» 

J AfrttiV’Ewii review in AJinmi Egxpi. « iSS. 

*C# Elliot Smith. {* ikr Btgtnmtrg T y 5 ft 
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rtcber in thiv cun&Lituent tJi-.in the ashes of trees and busies. Id the 
case of certain phuu geowing on or ntir the seashore, or near salt 
bikes, the alkali, instead of being largely putaiHum carbonate, h prin 
cipatly sodium carbonate, The alkali, whether potato urn «>r sodium 
carbonate, is never port, but is always .issocbted with potassium nr 
radium chloride and sulphate and calcium carbonate, together with 
small proporiiuns of plwi^shatcs, silicates, magnesium caibonaxe, and 
tttkle of Iron 

V number of experiment* were made by me with two lots of allies 
from different sources, obtained by burning ordinary garden refuse, 
A little n{ the ash was placed on cadi of a number of large flat quan^ 
pebbles, which were then strongly heated for about an hour m a snub 
electric muffle furnace giving a nominal temperature of about *ouo* C. 

F.) and in some eases the pebbles were heated a second and 
even a third Ume T again tot about an hour each tune. Quartz sand 
was also covered with the ashes and strongly heated fur about an hour. 
With one Jut ui ashes ihert: was not any ghae whatever, diheron the 
pebbles or on the $aud* but with the other lot of aches there were traces 
of a dark grey glaze on the pebbles, but none on the sand, the dark 
colour being due to panicles of carbon from the ash having become 
entangled in the fused alkali, Although small variations in die results 
were obtained w ith plant ashes Arum two diffeent sources, and there¬ 
fore further slight variations might be expected with other ashes, ii 
icemi unlikely that any very marked g I flic could be obtained in thb 
manner, and si ill m ere unlikely that it could be obtained with the 
ashes Irom wood fires, since tliese, as already stated, contain less alkali 
than plant ashes, hven is it Sje assumed, that fires were made con¬ 
tinuously on the same spot for week*. or months^ or even years 
together—not cntitclv an unreasonable supposUiim in certain cases— 
stny gJaite formed would have been dark-coloured and neither very 
noticeable nor very attractive. The first hypothesis, therefore. Jails when 
terted expmmcnuilJy, and ir Jkiix doubly because it alio does not explain 
rfie prod net bn of the blue colour of chc earliest glaze, which if due to 
a copper compound. 

The second hypothesis is equally unsatisfactory; it assumes that the 
floor of a primitive coppersmclting-lumace was accidentally covered 
with, nr uiteatiuualiv composed of quam pebbles, for which there is 
neither evidence nor probability, and alfio. either that copper slag may 
bc blue T which it ia not, or that a hlucHcoJoured glass might run from 
it, which t believe to be tmp^nhlci since the amount of alkali present 
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from the ashes of the rurl would be quite inadequate, as is picked by 
the experiment* already described, Aho> as already shown, any glaze 
formed would Itavc beet? a potash gbzc and not ■* soda glaze, wheteas 
the earliest glaze, so fir as is known, is a soda gbze. 

The third hypothesis is scry vague, wholly unconvincing utid not 
supported by any evidence or experimental data. 

Abo none of rise hypotheses explain dir production of glazed 
powdered quartz (faience), Or nf glazed strati te, both ol whi'.ti p on 
present evidence, were earlier dun glazed solid quartz. 

Since, so Ear a* h known, the eadieft glaze was not a cokmrlox one 
that bier developed into blue, but was blue from the first, the problem 
to be solved is the manner in which an accidental blue glaze that was 
easily noticeable and sufficiently desirable to he copied, could have been 
produced 

As Hodft says, with reference to : " It is iftfponibJe to profit 
by a lucky aedekoe unless the mind has l*=n prepared by * Jong count 
of thinking and experimenting/ 1 The stale of mind, however, that 
could have led to the copying of an accidental blue glaze probably 
existed, namely the desire to possess blue beads, beads in themselves 
being highly desirable, as they were supposed to possess amide tic or 
niDgic.d properties, and bine beads being particularlv desirable, as their 
colour had a special value- Since die only Egyptian stones that -mihl 
have Iseen made into blue bead* were luiquoi-e. whkh w\u rare and 
expensive, and azuriie, A blue ore of copper, which was also rsre t tioc 
general!} known, and not suited u> carving* and since (he imported 
lapis lazuli w as a!*o rare and costly, the only alternative: was an artificial 
blue material; hence any blue gbzc produced accidentally on a stone 
would, sooner or later, have been noticed and copied. The essential 
fat (on tor the production of such .1 glaze were .in alkali, copper or a 
copper compound, a atone to form J base tor the glaze, and a fire. 
Since* as tirnidy shown, any glare formed on quart/ pebbles from the 
alkali in die ashes of a hr? of wood or ordinary plants would have lust* 
negligible in amount, would not have been blue, and would have been n 
potash and not a soda glaze* this source ot alkali may be ruled out, ij 
% o, then the alkali must have been nlher that Jrom special plants grow¬ 
ing on or near the sea-shore, or near a *alt late, or else natron. 

The possibility ot the use ol plant ashes of a particular kind con¬ 
taining a high proportion of tikab in the fumi of indium carbonate 

1 A. M Hucarf. Tke Pjrpjfw/ of Uan M p. 4^ 
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cannot be ignored, iinee an a sh containing sodium carbonate obtained 
fretni special plum grown in certain bcalitici bordering the Mcditer- 
rjnrjn, chiefly Spain, but alto Sicily, Sardinia, and the Levant, W’is 
fortnerfy in gcaciaj u« for making, die material tirom Spain Seine 
called Barilbi and that from die Levant Roquritj, and such plant ashes 
were at one tune produced in Egypt tor this purpose. Thus in i 6 to 
G. Sandys, when passing through the desert between Alexandria and 
Rosetta, saw 1 * * 4 * here and there a few uni unhanded Palmes, Capers, and 
a weed called Kail 1 by die Arabs. This they use lor J'cud and then 
collect the ashes which crmhi together they sell ifi great quantity ^ 
the Venetians; who equally mining the same with the stone* that art 
brought them from Pavi^ # by the river of Ticinum, make thereof then 
crystalline glasses/ Kay in 1693* and Belem in 1553* say much the same. 

Natron u a naturally occurring compound of $odmm carbonate and 
soda urn bicarbonate, which in Egypt always contains sodium chloride 
(commoni iaJt)and sodium sulphate as impurities; it is found plentifully 
in the country, chiefly in three localities namely, the Wadi d Nat run, 
and the Bcherah province in Lower Egypt* and El Kab in Upper Egypt, 
the first and third of diese being known and worked antLcndy* 

Since the earliest glaze was of Badarnn date on ilea the, the next in 
dmmolggital order being cf early pttdynaitk date (ShD. 31) on 
powdered quaiix, and the third, of middle pmdynaitk slate (S.D. 48) 
on solid quartz* and since the alkali must have been cither from special 
plant athes or from natron,, the problem can be narrowed down to 
(tf) the manner in which a blue glaze was formed accidentally at a 
period when copper smelling and copper working were in their inlancy, 
but when malachite Wat wdl known and largely used at an cyt-paim, 
and was therefore probably the source of the blue colour, and {b) to a 
district cither on or near die seashore* 01 near a salt lake or natron 
deposit* or else to a place ^bere special phm ashet or natron were 
being employed. Malachite, before being used as an eye paim, was 
finely ground an hard storm, often quartz* or quartzite,* the grinding 
surface of w hich became coloured green in the process. In the presence 

1 Tmvclb ( 1670 ^ 6 ih cd^ p. pa. 

1 Kali U probably meant, 

1 John Rmf, A t$Uccfian 0/ Curium Trm#eii and Vvyafti* 

4 P. fScion, Ltj Qfcfrrtvttvnt de p tuners stnguUtritx it t&QHt memqmiUfj. 
tftjuife$ nr Grecc, Ane, Ivd/e, kgypte. A rvtnr rt autre t pays atranget, 
rrdigtti n /mu Hiris, Mom, 155ft (original edition, 1353J- 

1 tr. Sir union and G, Cimrvl'hcuripian. The Eadanam Cittliurio^ p. m. 

4 G. Btuxiton, £}<ttu and Radari, 4 p, 
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of a little alkali, and if strongly heated, such grinding-stones would 
have become Coated with a blue glaze, Thu lot been priced by a 
number of experiment a little malachite being mWxd on quartz 
pcbbks then a little powdered tutron pm an, and the pebble i it rang I y 
heated, when ihev became Coaled with a good blue glaze every l*m*- 
But what was the soon* of the alkali? It lean* possible that the fined 
ashes at special plants, or natron, might have hero employed some 
tilth purpose as washing Hotkey ft the person, and that this a a 1 
might have been broken up for use cm the same stones that had been 
employed lor grinding malachite, and the stones afterwards strongly 
heated! lor instance for putting into pots ro boil water, or used to torm 
2 fifcpla^oe, ot employed in sortie other manner to connexion with fire- 
In any case, whaler happened, it must have been something simple 
and something that occurred many times, since one occurrence would 
not have been enough tbr the glaze to be noticed and copied. 


Method ov Majumj GLfc£t 

The essentia! ingredients of the ancient Egyptian blue glaze were 
an alkali a very mull proportion of a copper compound for colouring 
purposes, a little calcium carbonate (a trace of ' calaum is given in a 
partial analysis ol a ptedyawic glaze and j.8 per cent ol lime in 
a glaze of Roman date; both at these being alme« certainly proem 
originally -is calcium carbonate, which became converted into calcium 
si Ik .ite during beating), and a large proportion nt silica. Since lioth 
powdered quart z and wild quartz are farm* of silica, and since at j 
high temperature silica sets like an acid and attacks and combines 
with such substances as sodium carbonate, potassium carbonate, and 
calcium cm Imitate, it «emed likely that no further dlta would be 
required. A little silica might also lie present in the alkali, since plant 
ashes contain this ingredient, as do also the poorer qualities of natron; 
tbr fv^mplj- tour specimens cf natron analysed contained respectively 
2.2 per cent, 6-7 per cent, 7,6 per cent, 4 and 9,6 per cent* of quire* 
iind. Also, since both plant ashes and natron contain a small proportion 
of calcium carbonate (the four specimens of natron already referred to 
containing <<.9 per cent, 1,3 per cent. 1,4 per cent, and m per cent 
respectively), and since even quarts contains a very imall proprtitin 
(a white quartz pebble analysed containing >1.2 per centX it w as highly 

1 Confined lits a little day. 

* Largely, but possibly out entirely, quart* Mini- 
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probable that no additional calcium carbonate would be needed. 
Experiment*, therefore, were made with only aJkail and malachite* 
and it was found chat by strong ty heating either potassium carbonate 
(ifo. principal constituent of wood and ordinary plant atbei) or 
powdered luttoii, mixed with a UEflU pro port ion of finely pondered 
malachite, on quartz pebbles* u beautiful blue glaze was obtained every 
time. The reaction was not merely ;. fusing of the dkali and 
coloration by mean* uf the malachite, but the quart* was attackcd by 
the alkali and. when the glaze was dissolved off* the warfare nf the 
pebble* was found Id he ranch roughened underneath, the alkali having 
manifestly combined with some of the cjuam, forming potassium or 
sodium lilkatc according to the nature of the alkali usedr This has 
been noticed by Petrie, who say* 1 : "The fusion of th: glaze on the 
itorre pitly diascLYes the suffice: and even after the glaze has teen 
lost, its effect am he *cen by the surface baving the jppearautr of 
water-worn marble or sugar candyf 
In order to make quite sure that die addition of silica or calcium 
carbonate wjs not necessary, a number of experiments were nude by 
adding various proportions of fincly-poivdexed limestone to the alkali 
and malachite mixture, and other experiments were made with both 
finely powdered limestone and frndy-powdered quartz, hut there did 
not a ppm m he any advantage, and there was a serious disadvantage 
in that the additions—as wan only to be expected—made the fusion 
more difficult, with the result, cither foac no glaze whatever wan 
fortrted, or that jnv gLuee produced war j’^or 
Solid quartz having hern sturccssfillly glared* experiment! were made 
with a view to glazing the powdered quart.' base used for faun e. 
'Vhis, however, was fmuid ro br more dHfiailt; md when the ;ilkali and 
malachite mixture was applied directly to the moulded material foe 
glaze was never goad and often vc tv sxmr and «imr.Lhnu there. was 
none at all, the glazing mixture sinking into the quarts and cobunng 
it blue. At fim it was thought that the unsatisfactory result* might 
te due to the heat employed having been too strong, or to the quartz 
oof having been powdered hods enough, and >a the experiments wc nr 
re prated at a lower temperature and with a much finer and therefore 
denser quart* powder; but for result * were only very slightly tetter. 
Eventually* however, a good glaze wa* obtained bv first glaring solid 
quartz, tlieu chipping off foe glaze and powdering it finely, and finally 


3 W M F Fetor . 4 rrf and Crtfn of Ancient Egypt, p. 107. 
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covering the moulded powdered-quartz object with the fwe powder 
sod heating. It is not stilted that this was precisely the method 
employed anciently, hut it seems probable that the glaze mixture was 
fust fused in some manner and then powdered and used. Thus in 
describing an imperfectly glazed object Qmbell cays: a patch . , . it 
covered, not with smooth gUzc like tlte rest of the figure, but with 
minute grains of blue frit, this must be due to imperfect firing and 
shows that the glaze was applied as a wash of ground frit The same 
method is seen in the uriiabtit of a tar later period. 1 Bcdc. as die result 
of his microscopical examination of Egyptian glased objects, states 
that: ' All the specimens frfflrn Egypt, except a lew which 1 believe 
io have been imported, appear to have had an already made glaze or 
else the ineredieuts to make a glaze powdered up and applied to the 
surface, and then to Have been fused.* 1 
The modem melhod of glazing is first to make the glaze, when it 
not only looks like lumps of glass, but really is glass, though called 
■ frit,* next ra powder it very finely and mix the powder with water to 
the consistency of thin mud, which is kept stirred to prevent the 
powder separating out, and dim either to dip the objects in the * mud * 
or to run the liquid ‘ mud over the surface, die objects being after- 
wards dried and fired. A similar process on a small scale is used by 
several of tbc modem forgers of faience at Qurna One particular 
forger wn by me buys small Venetian blue glass beads, powders them 
very finely, ndd* a little water, and to the * mud * formed then adds 
rodt salt, which is done hy leaving lumps of rock ult to dissolve slowly. 
The object to be glazed is dipped in die 1 mud,’ dried and fired, the 
crystallization of the salt on drying and before firing aiding the 
adhesion or the powdered ^laze until it is fined, 

A few experiments were made with a view to glazing steatite, using 
the alkali and malachite mixture. Although the result* were not very 
satisfactory, a glaze was obtained in several instances, though it was 
always green and not blue; whether this was due to the pretence of 
iron compounds in the steatite, or to too high a temperature, was not 
determined. 

It may be pointed out that whatever the precise details of the ancient 
method of g l ari n g were, there can be hide doubt that the firing war 

1 J. E. Quibdl. Tht Kxrurrrritm. p. J, 

1 H c br;fc, Note* or Glared Sionea, Parr II, Amitut Enpt j«i tht Bur, 
,gjj ( p, :l; H- C. Bedt amt J. F. S. Scone, Faience Bead* of the British BrOftlt 
Age, Arfhjifologu, 1936, pp SOJ-H- 
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carried out m a closed chamber of some son, chough probably only 
4 small one, since it seems impossible that this should have been done 
in an open fire wkh the object* to be glazed in contact With [he fuel. 
The modern forgers of faience at Qusna have evolved variant wayi 
of solving the difficulty - sometime* -m carthcnwjre pot i* employed, 
sometimes a copper Utf* and sometimes a box of stratiit, the objects 
in the htier caie being stood on cubes of steatite. 1 

lapHO Medic u for Body 

An important matter in connexion with fciencc is the manner in 
which the body material* which when dry has no coherence whatever, 
was held together while being shaped and glazed That some binding 
substance was used in small amount seems incontrovertible This is 
frequently stated to have been day* though lime, silicate of soda, and 
organic material:., such at oil. ian gum, or glue have all been suggested. 
These will now Ik- considered, and it will be shown that some of diem 
are impossible and other* unlikely, and that the binding mater id 
employed wax almost certainly an alkali (probably natron), or salt. 

Cky 

The microscopic examination does not show the presence of any 
extraneous ar added material of any kind, and although the chemical 
analyst gives 1.3 per rent of alumina as the mem of fmir specimens, 
this* in the form of day, would not he nearly sufficient to render the 
quartz powder plastic, and it ;s almost certainly merelv an impurity 
present in the quartz, alkali or sal £ Hied, of picked up during the 
grinding or manipulation, as arc also the oxide of iron, the lime, and 
the magnesia found on analysis. With respect to clay, Burton says 1 : 

1 After having tried many mixtures of the kind indicated by these 
analyses* 1 have been forced to the conclusion that the small amount of 
clay indicated by the percentage of alumina found would be entirely 
insufficient to give a material that tttiild be shaped by potlery 
OMlhods , and of an Eighteenth Dynasty An figure he 

examined he say** that there was ' no trace of any day substance. 1 

1 Kirnlly cammunicatrd foy Ahmed Faith ry, Chief Inspector, Dtparimcnr of 
Antiquiti^ Hit wnler wav vhuwrt only ttv {upper Uo 

1 W. Burton. op. rif.. p. 595. Mr. Riirlcm wn doiclv ctwinrcicd sritb ihc ftmmtc 
Mtistry, 

1 W Button, efp, dr., p, 5^6- 
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The iuc of lime has been suggested by Bade, who sayi s ; 1 * 3 The core 
appears Tribe Very deftly pure siika, has much The chemical composition 
of a ritka brick, and is probably made in sajiiewhar the same way. If 
powdered quartz crystals were railed with about 3 per cent of Umr 
.ind then heated in a furnace. :i vitcwm mixture would lie formed 
which would cement the whole together, and it his been found in 
practice that this amount of lime, when added in the form of rmlk 
of lime, is sufficient to hirst! the dried material together before firing.. * . 
The analysis is practically rhe iame as that given by Burton for Egyptian 
faience, I have exammed tonic . . * sections of rilica brick, and find 
that under certain conditions the quartz breaks and hises in a manner 
extraordinarily iiniibr to the faience. . , One ot the difficulties of 
I his suggest ion is that the lime and quartz would probably not fuse at 
A lower temperature than about e.ioo* centigrade ’ Beck also says: 

1 A* the base of Egyptian faience eonriafes of quartz grains filled 
together with a little lime .. .* a 

In addition to the difficulty to which Beck draw? attention, name!) 
the very high temperature required to fuse a mixture of carbonate of 
lime and quartz, ihere are other difficulties; for example* in the case 
of wmd-limc brick* it is diked lime and not carbonate of lime ffiat is 
used, and,, as explained elsewhere/ there is no evidence dial the 
Egypt hint knew of lime hri -re the Ptnlcmuiv period; also when a 
sand4ime brick is examined it is seen dial each grain of Mod is 
lurromided by a thin fibn (probably <xmmting of rilfcace of limey 
which h not the case with faience, the Appearance of die two lieing 
totally different. and tor the manufacture of Kind dime brick* a very 
considerable pressure (about 6 tmif per square inch) is necessary (or 
ihc moulding, after which j treatment with (town under pressure 
(tan ip antt pounds per square inch) in an uulorfjvc i* required, all of 
which would have leen Impossible in an dent Egypt, 

A mimlv-r of experiment* were mode by me, using Ixith milk c>r 
lime (t.e, slaked lime and water) and powdered quicklime m varying 
proportions, ranging (mm z per - ent to 50 per cent, the mixture being 
heated fa rhe highest temperature available, iboirt tooq' C. In no case 

1 Hr c Beck, Krptiit tm QalU mil Btfikri B^ds, b Qa* d*J Ba±in. 11 
(t. Uruorflfiiii ijso in ftppa*dii T of 7Af Zimbabwe Ctdiure (CL Clint. 
Thmijtion) Mr Bctfc interact! tiw that clfhnnate d i lime jndn£n q Little lime or 

freaked lime was metiu, 

3 Mm* €ktfd St**fin ¥ Pitt U, Gkt+d Qmrtty p r 23 - See p. 93, 
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wai There any echelon at fusion, the mature renwining in the original 
condition of a powder, though doubt lew there would have been fusion 
ai a still higher temperature. 

Hdiidtt of Soda 

This *s iugg«<«l by Sana Ullab of the Indian Archaeology! 
Survey ,' who says that * possibly silicate of soda . . , was employed 
for the dux. A* will be shown, silicate of wda was die flux, hut U was 
not used in that form, nor was it known to the ancients as j separate 
substance. The material employed wav most ptubablj natron or 
chloride of sodium (common salt), which produces silicate of vxhuni 
when heated with the quaint powder. 

Organic Mattndf 

With respect to the use of organic materials, such as oil 6t, gum, 
or glue, 1 Thought at one rime that there was possibly a small amount 
of evidence tor their use, though this ‘ was too slight to be m any 
wav conclusive.'- Thus in several instances, specimens of ™w= 
examined have shown a tew small particles or black organk maty 
distributed throughout the in3ss that conceivably might have licen the 
remains of some such adhesive, and in a large number of specimen* 
from the Twenty'Sixth Dynasty, constituting one lot °i tktmabtt 
figures, the body material showed an inner grey-coloured core sur¬ 
rounded by a zone of white. Under the microscope the grey corewas 
seen to contain numbers of black particles, which were ptciba y 
charred organic matter, and, on being strongly heated, this core became 
definitely lighter-coloured, though not white, It was suggested, ihcre- 
h>rc, tliat Mime otganic adhesive might have been used lot binding 
the quail,’, together, and that the dark centre was due to this not having 
been completely burned away; but it is equally possible that the white 
outer layer wav intentional and was the ’ special 1 layer already described, 
put on in order to prevent the dark grey of the body bum alfcctuig 
the colour of the glaze, and that the grey may have been due to otganic 
matter (accidentally present as an impurity, either in the quaita or ir. 
the natron) having been charred, but not burned our. 

In order to tat the value of organic materials as binders lor quarts 
powder, a number cl experiments were made with gum and oil, both 

‘ In Sii Jniin Marshall, WoJlfr ipdiro W tht Ini*> n, p. «$7- 

1 See A- Laras. .ineiear Egypntm Mairtuh (1916), pjx 
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of which formed with the quartz a paste that could be moulded and 
meddled. The object* made with gum could not be removed from 
the moulds either when dry, when they were firmly cemented in* or 
juftci firing, as they were then too friable; and if modelled and tired* 
the guin burned out leaving the objects so frhble and fragile thai it 
was impossible to handle them for glazing without breaking. The 
objects made with oil naturally did not dry, and therefore could not 
be removed from the moulds* and, whether moulded or modelkd, after 
firing they were like those made with gum* so fragile that they could 
not be handled. Burton states 1 ; 1 1 liave with considerable difficulty 
succeeded in making a tew small glazed figures by this method, they 
are ^ftcr and more rotten in body than any Egyptian glazed objects 
] have ever handled-' 

AJJtaliti 

The only alkalies known to die ancient Egyptians were (a) impure 
potassium or sodium carbonate in die form of plant ashes, and 
(» sodium carbonate and bicarbonate in the form of natron; a simple 
addition of any of these would have been useless, as nunc of them U 
an adhesive, Aj. however, both potass sum and sodium carbonate will 
combine chemically with quartz when strongly heated, forming 
potassium or sodium silicate, a large number of experiments were made 
with dry pwdcfCil natron and quartz powder, the latter obtained by 
grinding quart/, pebbles very finely. The mixture was pressed with the 
fingers tnio small ancient faience mould* made of red pottery; these 
were heated in a mmll electric inutile furnace* the result being a 
coherent mass hiving varying degrees of Hardness depending upon the 
proportion of natron present. With a per cent ot natron the mass was 
so friable that it could not be removed! from the mould without 
breaking- with 5 per cent of natron it approximated in friability to 
touch of the ancient white faience bodv substance 3 : with 10 per cent 

natron it was- slightly harder than ordinary faieiu e and with 20 per 
cent it was much harder. The experiments were repeated several time* 
with substantially the ume results. Nation* therefore, in the form of 
dry powder* added in the proportion of from about 5 per cent to about 
10 per cent is a very effective binding agent, and may have been the 
one employed anricndjc 

W UutEorv Anckm Egppnan Ccnankl* Journal,. Rvfti fy 0/ Ans t 60 
*€ C Fmk ftiad A. K, Kopp. Twhnaal Studkh 7 (1939), pp. 116-7- 
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But although dry natron might h^vc been employed Tor object* th^t 
wtre moulded, it certainly could not have been used for object 
ibat were shaped by band. Experiments were, therefore, made with 
rjjuan and it was found that on account of the extreme fine r 

ncij of the quartz powder any solution even plain water* conferred 
on it a slight degree of plasticity, and that with a strong natron solution 
the plasticity was sufficient for the quartz to be made itiio a p^te that 
with care might be fashioned into rough shapes, which, on partial 
drying* could be further shaped with a pointed instrument* and which 
when quite dry could be kindled without damage and hence could be 
baked and glazed* 

But it mr : Ik ashed, if such a substantial proportion of natron as 
^ or to per cent were aseti why is it that it Etiu hitherto escaped notice, 
and why is it not disclosed by chemical analysis^ The rcaioru arc 
briefly as follows: Natron consists cs^cntiallj 1 of wxhum carbonate, 
sodiuin bicarbonate* and dumblty combined water (water of ttf ttal- 
iLzation), bus it always contains both sodium chloride (common salt) 
and sodium sulphate and sometimes in considerable amount. foe 
particular natron employed for many of the espmmefite containing 
24 per cent of the former and no per tent of the latter, When natron 
is strongly heated with quartz, the sodium chloride largely disappears 
by volatilization,; the sodium bicarbonate loses carbon dioxide and 
water and become* converted into carbonate; the sodium catenate 
(both that originally present and that formed from the bicarbonate) 
combines with some of the quarts forming' sodium silicate and carbon 
dioxide, which latter escapes, together with the waw 01 crystallization 
and spy tmoi attire present. The total loss (sodium Jiloride; carbon 
dioxide; combined water and moisture, lire escape ot wfoch would 
account for the air-holes in the ftnisbed product) would generally 
amount to mote than 70 per cent of die weight of natron used; thus 
for every 10 grams of natron (supposing 10 per cent wenr used) noi 
mure than about 3 grama ol material would be left combined with 
every 1 no grams of quartz. Considering the very minute amount of the 
specimen uken for miemacoptcal examination, it is no wonder that 
such a small propofiiim of sodjutrt silicate (which is svithout colour or 
other conspicuous characteristic) should escape notice. In for chemical 
analysis the silica part of the sodium silicate* which ri derived from 
and it identical with the quartz, cannot he separated or distinguished 
from it; it is, therefore, necessarily reported with it* and an} small 
proportion of sodium found is reported 3B 1 sodium oxide ' or 1 alkali/ 
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The experiments referred to were made by me probably some lime 
during 1931 at 1532, lie results being communicated txi and shown to 
friends at die time, but they were first published in 1933.* Subsequently 
[ found that 1 had been forestalled some fifty years ago, when analyses 
were made in the Museum of Practical Geology, London, which 
showed (hat the white body of faience was 1 composed of fine sand 
cemented by silicate of soda. The soda was probably introduced in 
the form of carbonate (derived, perhaps, Item the Natron Lakes}, arid, 
having been mingled with the sand, the mixture wa* moulded, fired 
and glared.' 7 

Suit (Sodium Chinndc) 

This, like natron, will act as a binder tor the quartz powder, ,md 
it u used for this purpose by the modem forgers of faience at Qurna, 
That it ts incorporated into the glazing mixture has already been men¬ 
tioned, but it is also used with the body-material. As the result of .1 
number or experiments, { have lound that when salt U mixed dry with 
powdered quartz, put into moulds and strongly heated, the greater 
part of the salt disappears by volatilization, but sufficient combines 
with the quartz (forming sodium silicate) to bind ir together. Also, 
when a strong solution of salt is mixed in the right proportion with 
powdered quartz, this can be shaped by hand 01 by simple pottery 
methods, and when dried, the crystallization of the salt by holding the 
quartz, powder together imparts to it sufficient solidity to enable the 
mass i” lie handled tor glazing- After firing at j high (imperalurt on 
evidence of salt can he found on analysis. 

L i [ lil.t,. Juiiffl! iigjptmn Htfrrru/r AivW trrJairrtej about t 3150 ix. H m Tht 

‘913- r &57- 

■ Anon b HdrtJb<M>l\ to the CoUccsiam oj BrtiuA f r &frrr\ im tke Mttrthm <it 
pTjfiitui (a’eWaiy, LnmS^ft pp, 37-S, 
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Although the fthpmk*J composition of anciem Egyptian gbs* i$ 
essentially the same as that of the ancient glaze, there is the difference 
between iliem that has already been mentioned, namely, the manner 
in which they weir used, glaze always being applied to ilte surface 
of an object whereas glass wnt employed independently, and, Although 
with gh$$ there was sometimes a temporary core* ir was one to which 
the material w as not intended to adhere and which was removed when 
the object was finished. This distinction it a most convenient one that 
should be maintained, as the of glass on j large scale, as distinct 
horn glaze, marks a definite epoch. 

Origin xhd Date 

In view of the very dose connexion between glaze and glass, it seems 
highly probable that glass was not a seprate discover) apart from gfaze* 

At what period glass objects were first made in Egypt i* uncertain* 
but the regular production on a Large scale dates from about the 
beginning nf the Eighteenth Dynasty and by the middle of the dynasty 
the technique had reached a very high standard of excellence. 

Ai the production nf gbm in Egypt before the Eighteenth Dymuty 
ii ol considerable importance in connexion with the history of dir 
material, the evidence for this will be given, 

The early glass objects are of two kinds, namely, (a) beads and bay 
amulets and (A) other objects, which will be considered separately. 

Bcddr arid Tmy AmulctJ 

Prcdynwlic Pcrwd* The examples known to me are {a) a glass 
bead found by Petrie at Nagxdf , 1 of which Beck says* m From a 

1 (ff) A- Sdiwff, Utr 4 Utrimmer drr I 'or nnJ Frhhxttt AgyptcM* Mn f 191$ 
f- No. i&5, Tilfcl 1$; {F. Radlgeii, Ufa* Ton hna uUs w alter and rmdu ■ 
M Ikiiin. igiH, p jS; (r) 15 Neumann and G. Kotygs, A nuke CiUbcr, litre 
Eujammmpetnwg «nd Fartrang* Zeits. f mgmmdtr CAr nr t 38 0915), p 77^ 

* RC-Etadk. Gbit before 150111 c k’&pt jad r AeEati, 193+ N^ 3 . p.9. 
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photograph of the Ijeatls associated with it, l doubt its being as early 
as I’redvnastk. One of th' other heads it evidently Vllh, dynasty, or 
Pint Intermediate . , . i think this bead it also Vltti, dynasty ; (A) a 
necklace cl green, blue and yellow glass b ads found by Maclvcr and 
Mace at Abydos/ Beck says* " f hesitate to date them as Predynastic 
until further evidence can be brought forward to prove it' l. also, 
hesitate to accept the prcdyttaitic dating, as. in my opinion, the presence 
of the yellow beads makes it improbable, since yellow a< a colour lor 
cither faience or glass is not otherwise known until later. 

Although, therefore, the daring of the beads claimed to be of ihc 
predynasric period needs confirmation before it can be accepted, yet. in 
view of the (act ihai glaae, which is glass applied to another material, 
is admittedly as early a' predynflitk times, it is not impossible, nor 
should it be a matter of surprise, if a few small objects, such as beads, 
proved to be of glass, since, if a little gbac had been dropped by 
accident on the ground, it might have been more or less spherical in 
shape, and, tf bored, 1! would have become a glass bead, 

Fifth Dynaity. Examples are beads and tiny amulets found by 
Schiaparelli at Ckbcleiti and now- in the Cairo Museum/ There are 
two strings of bead* (a) .imj (b) and one string of beads and tiny 
amulets. String (a) consists of about Jifl small black and vtnali blue 
beads of opaque glass .ir ringed alternately. There cannot beam doubt 
that these beads must be either glass or laicnte, and as 1 have a seer- 
rained that they have no rare. iWcfort they ire glass. Bur. whether 
they were intended for glass is another matter, since, as Rekner says* 
with respect to some very tiny ring-beads of faience from Kerma, 
' owing to their small sire the cures may have been more highly affected 
by the heat than in die huger beads and may have been fused with 
the gla2T during firing.' IV union gives a similar espEan.ition for some 
beads he found/ an explanation that is so highly probable as to be 
almost certainly correct. String (b) consists of several hundred* cl 
small bcad-like objects, which art 90 dirty that their nature cannot 
easily be determined, and which cannot readily be cleaned, but almost 
certainly they consist entirely of thread wound into tiny balls. There 
are also about twenty tiov green amulets, several of' which are broken, 
and. as there is no core, the material must be glass, though it nuv 
originally have been intended for faience. 

* 11. H, Muhrr A. C Klytce, ft Amrsk spf d A§r*dpf t p, 54, 

# fL G. Beck, Pp. rii- w Nek pp- 9-ipr * Cairn Mutntrn, Nft. J, eSl|Ri6^ 

4 G. Renner, Ktrm *, pp 41—3. x G. ilnmTori, fWnW Badvrt, 1. p. ^ 
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Swift Dynatiy Examples are (4) a bead examined by Beck, who 
says 1 1 There h no reason to doubt cither the material or date, of thii 
specimen \ (£) about twenty wen small glass beads, some blue, others 
dark green and others greenish found by Brim ton and examined by 
rae + the blue and dart green spec!mens being from Mannar * 

Old Kingdom, Myers found glass beads probably of Old Kingdom 
date at Armant 5 

Ftrit Intermediate Period (a) lie, k describes five glass heads, two 
green, one bluish, one of which the colour is not given, and one trans^ 
parent red/ The finder* Brtmttm, suggest* that the red bend mav ^ a 
hie intrusions (£) more than seventy tiny blue amulets found by 
Brumon, who calls them s openwork blue g!are with core dissolved in 
the glaze/* which means that they are glass, although intended by 
the maker to be latency (r) about 6ao beads of various colours (blue, 
black, greenish) found by Brujiton (some at MatmarJ and examined 
by me. They have no core and, therefore, are glass. 

MiJMe Kingdom, Examples are U) the blue glass beads of Eleventh 
Dynasty date found by Win lock at Ueir el Bahari*: {/?) one blue glass 
bead of Twelfth Dyvmty date ideudfied by Beck*; (e) about six glass 
beads of Twelfth Dynasty dare* of which the colour was not noted, 
and three other* of the same date (opaque green with one end yellow) 
found by Brunton and examined by me. 

Second Intermediate PeriW. About 550 glass heads of various 
colours (blue, black, ted, green and yellow) found by Brunton md 
examined by roc. 

There is, therefore, no doubt whatever that glass beads and tiny 
glass amulets date from as early as about the Fifth Dynasty t and it is 
exceedingly probable that they were all of Egyptian mafttf&ctUTt ^nd 
that they were die outcome &f the use of glass as a glazing material 
for steatite ^rtd quartz (both solid and powdered)^ Some of these early 
beads, however, arc not normal glass, but what d>cwhert t have called 
h imperfect glass/ * and what Rcisner and Brttntnn call having ihe core 
fused, or dissolved in the glaze* They are not faience, which is gW^d 

• H. C. Beck, op. eit.. No. aa, p- 16 . 

1 Sir Ft. Mond and 0 . R Mym* Cemtlrrut 0/ Armani, r t pp. ai, 71, 85. 

1 H. G. Beck, op- rir„ Hm. 13-15. P' "4 

4 H. E. Wildocli # Btdl Met. Mm. of Art, New Yor%, Egypt** Exprd., fprt. 

p. 5 i 

: H. C. Beck, op. rir., Nol 21, p, tA. 
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quartz ft it, since the material K of simitar eompratuon thmughoui 
william any coating of glaze, and, therefore,, the) must be claimed ai 
glaii. This imperfect gfo&s consuls of j glass matrix in which a 
considerable pKiportkoi of ijncomhinecl quartz is emtwidtd* 

The colours of the earlkit gU*s bead* iHt black, blue and gtetn. 
Yellaw ind red heads appear Jater, 

Qhltcft ofArr ihdrr ifeadi and Tiny dmulett 

There ar c U)a Huber head. which Pclrw- states 1 U prcdyaasltc and 
which he suggests is not Egyptian, but an ported. Petrie, however, 
did not see ihi* object in position found, and. although he says that 
* The grave it well dated by eight typo of pottery,' possibly the object 
mat have been found elsewhere and temporarily deposited by the 
workman who Sound it, tor s-ilety or ibr case of transport (without 
ans thought at deception}, in the small vase in which Petrie lirst 
saw it; (6) a number of small pieces of inlay of First Dynasty date 
iicv pan of a wooden box found bv Amclmcau at Abyttas,' and now 
in the Ashmolean Museum at Oxford. The finder describes the mates ial 
as ' &naiV which it is not Beck stales 1 that both ' Dr. Leeds and Mr. 
Harden have vtry carefully examined these specimens and are quite 
certain that they ate taience and not glass.’ Mr. Lmds kindly allowed 
me to examine this inlay, of which there arc about ten pieces altogether, 
many black, or largely bla ck with small green spots ; one bluish-green 
and three gre en, one being very dark; all about one millimetre thick. 
In my opinion, the materiil is faience and not glass and it seems 
probable that the original colour was blue. Mr. Harden informed me 
that one piece that was taken out tor further cumulation, the remit 
of which had not then ixrcn received, had siliceous material at the 
hack, which seems to prove that it is faience. In this connexion it may 
Uc pointed out that Fettle rt ports from the same place and of the 
vime date " A strange piece of inlay apparently green glass, partly 
decomposed with a dark strip let into it ’ *; (c) two uut eyes of Tenth 
Dynasty date coloured black and wliite found by Rrunnm at Sedmeni, 1 
of which there vrom no reason to doubt either the material or the 
date; (d) an ' eyr' of transparent material and a fragment of yfllow 

• W M. F, Feme, PrcMuon: Egfpt, f*. 43. 

1 AntfJinejli, t-ti *o*r*!lri famiUtt J'Abydv*. pp. lilt, _jt6, 

FI. XXXI. 

1 ii. C Beck, op n;, p ret 

* W M. F, Feme, The Royal Tombi, 1, p 38, 

1 W M, F, Feme sad C. Ri union, Stdmrnr t, p. fi. 
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glass given to Parncli by Maspeto, both from the comb of Prunes* 
Khmimit at Dahshur, These were analysed by Psrodi and stated by 
litm to lx glm, 1 Tlie eye* U alijmst certainly die mkring torow 
from cue of the eyes of the mask of Princess Knmnk. There arc to 
the Cairo Museum throe purs of eyes of Twelfth Dynasty date from 
Dahshur, all of which are alike, and from one of which the cornea it 
missing- 1 The other live corneas are ail rrak crystal and nor glass* my 
identification being based both on the appearance ni the materia] when 
exatnintd with a lens, and also upon die £b it that one ol these tornej*. 
which is lowic t hat been tested by me and will stanch glass, Parodi i 
analytical nrrolt, horweter, is certainly that of glass. The other specimen 
irom this same tomb analysed by Parodi is stated CO have consisted <H 
two kinds of glass, one yellowish and the other ftsr, apprently only 
the forma 1 of wbkb lie analysed- That this fragment was indeed of 
Twelfth Dynasty date seems doubtful, since there is no tiling eke like 
it known of that date; (e) die well known mosaic of Amenemmes 111 
in black and white glass, now m the Berlin Museum, of which New¬ 
berry says* 1 Thai this is contemporary with the king whose name it 
bears appears to me certain* 1 Von Hissing, however, thinks it is of 
Roman agc_* 1 have cjEamincd this and ie is certainly glass. but of 
what date 1 am unable to *ay. It should not he forgotten, however, that 
Amenemnics 111 was deified in the Graeco-Roman period* if not 
earlier, and objects, may have been then made bearing hi* name, 
Although the beginning of glass mosaic is often attributed to die 
Roman period, it is at least several hundred year* earlier, as is proved 
by the glass mosaic hieroglyphs on the coffin of Petosira* which ji 
dated to the early Ptolemaic period, and the glass mosaic figurines on 
d gilt maik of Ptoleir, 4 iic date, both of which ait in the Cairo Museum.* 
Abo it should not be forgotten that the polychrome glass nsfi% some 
of which date back to the early part of tbt Eighteenth Dynasty, are 
really glass mosaics; (/) a blue glass vase of Seventeenth Dynasty date 
found by Bruntou at Qau. 1 

1 H. |X Pirndi H rrrrfnr Jfryp/r. J*p *9“p J Sec p- 

! P. r. Newberry* Jowimi of Egypti^s drrAirafagy, vt (1930}, p- 159. 

‘ F vein EUulji*, Sift IliEilDIfC du TtfTt ra E^vpie, tfrt mt ffPrAAriOftflw*. El 

0903). |X atj, 

B 0J A- Local. Qja Figures, .«Wrr ><* Sm‘i*e, mu 0ft)9X RP- “7-35; 
ih) Ck, Pkajil, Us miUenco imtkgkt* su, lucnhcau dc Rctraina r Oriee wi 
Ptffc: 3 , Jr timl. /nrnf ^-eftA. onVtUe/r, XJUt (1931), pjh wu-* 7 * 

(r) G Rs>ctkri Die Bjugctdiidirc dei Grata Pci-Guns, ,fjt*ufrr Srrarr, 
mu pf> 739^1 1 C. Bitintwv, jW B$d*rt r m, p. ft. 
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But in addition in the mistake* just mentioned, other mistake* in 
connexion w.tli early glass have been nude, for example, the grccnist.- 
bluc material in the First Dvnaitv bracelets found by Petite al Abydos 
and though! by Vernier to be glass 1 is MX gbss. but U^uMiE, « 
described by the finder, as is also the similar matmai in (he Twelfth 
Dynasty jewellery Irotn Dahshur, a bo queried y ermcr. 
medallion from Dahshur, which is a small pendant with the figure 
of an OX on a light blue ground, often described as * glass mimic, 
is now known to be painted on a background of small blue parades 
embedded in u white matrix.’ The rover us rock crystal and neither 
Iceland spar (tpOtk as stated by the finder) 4 nor fiuor spar as also 

* U Most‘tople are familiar with Pliny's story of the discovery ofjW 
which is that a ship laden with natron (probably from Egypt) being 
moored al a certain spot on the shore of Phoenicia ‘ the merchants, 
while preparing their repast upon the sea shore, bndmg no stones at 
hand for supporting their cauldrons, employed fw the P“ T f“ ie l wr ! lC 
lumps of natron which they bad taken from the vessel which the 
heat of the fire caused to combine with the sand and so produced 
glass. While this is certainly apocryphal, so hi as the dale: and plate 
L concerned, it is a perfectly feasible method of ^dentally making 
* small quantity of gbss and is by no means so bntaiuc as is olten 
represented, those who criticize it adversely assuming wrongly that 
the sand mini necessarily lave been wholly siliceous and therefore that 
only sodium silicate, which is not glass, could possibly have bom 
formed, but it is highly probable that the sand on the shore ot 
Phoenicia was a quart?, sand containing calcium carbonate, as is tnc 
care with much of the sand on the northern shore of Egypt, and such 
J *and, when fused with natron, will product a soda-lime silicate, or 

true glass , , , . e , . 

The remains of a number of glass works have been tound m 

Egypt, the earliest being at Tliebcs and dating from the reign ot 
Amtnophis til** f (bit Eighteenth Dynasty): three or four are at £1 

■ F. Vernier. fl otfivrttta, pp. io-i, !}-*> 

■ V. t.udaijmfti. Bninian, M«WUon of Dsiuliur, Antnitt dtt Srttnee, 

**?]* VanClUi 4 DitAchovr, p. if}. * m " ; *5- 

i a, M, ? LytlifOe, Efitt- 6-1917, Suti Mrt ' yiar Art - 

1916 , p 6 - 
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If* 

AllUtaa jnd belong Jo the icigh of AkhciuUm 1 : others of the 
Twentieth Dynasty arc at Lisht 1 4 and Memhiyeh respectively 1 i others 
again, of which the dale* are not known, occur in the WjhB Natrun 4 ; 
to ilic south and south-west of Lake Maremis* and at Gurob* and one 
of Ptolemaic dale is at Nebesheh/ 

Alexandria was one of the greater glass manufacturing centres nf 
antiquity and Strabo (first century fi.c, to first century a.j>.) states* that 
he 1 heard ji Alexandria from the glass-worker* that there it in Egypt 
j kind o t vitnfinbk earth without which expensive works in glass 
couki not be executed . . J In the literature of Roman tunes there arc 
a number oi references to Egyptian gbss and under the emperor 
Aurdian there was a tax on glass imported into Rome from Egypt. 

Composition 

An riel it Egyptian glass is essentially a soda 4 imc silicate similar in 
the nature though not in the proportions, of its ctmstitutnn to j 
modern glass of ordinary quality, the latter of which however con¬ 
tains much more silica, a much smaller proportion of oxides of iron 
and aluminium, generally no oxide of manganese, much more lime, 
practically no magnesia and much Jess alkali. 

The lower proportion of silica and lime, the greater proportion of 
oakk and iron -mil the considerably higher piofxirrian of alkali in 
ancient Egyptian glas:, as compared with modem glass, would all 
have acted in the way of materially lowering the temperature required 
ibr fusion, which was an important consideration and would have 
made the working of die glass easier, but at the same rime die quality 1 
o( die product would have been adversely affected, such glass being 
much less rabtam to atmospheric influence that produce decay, 
especially damp. Another great difference between ancient and modern 
gk*s is that the latter, being largely employed to transmit light, is 
generally tnmsparent P whereas the former* not having been needed for 
that purpose, but being mainly ornamental, chough sometimes transr 
lucent and even occasionally iranspureni, was more generally opaque. 

1 W. M. p. Fcirik Trtt d Amam&, p. 15 . 

1 P F_ Newberry. op a? , p, 156, 

3 A - C, Mace* Tfte 'Aurtk ColhrctitM of Egypt*** AmUquiitff, in Supptritt^it tn 
Hull Met Mi fj of Art, Set# 19s T* p. 25L 

* P. V . NWberry, &p dt „ p 160. One td 183fie has been >ccn by me 

1 C. Brumal fetid IL Engetbaclu Curo£, 1927, p. j. 

* Fh LI. Griffith, in Stbethek and Defenneh, w. M. F. Ftirir+ p 45, 

f XVI; ii t 15. 
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From the high proportion ul oxides c«l iron 4 fid aluminium shown 
by the analyses and from the presence of oxide of m-aifganeie and of 
magnesia, chc gb« represented was manifestly not made from pure 
materials and the cum portion corresponds 10 what: would be obtained 
by fusing tagcihcf j mixture «j 4 jand and natron, neither cl which ate 
chemically pure itil^t^ncct ptvvidcd die sand contained, os ii often 
dm ui Egypt* a ootain proportion of calcium carbonate. 

When yellow mud is used for gk^ making, die Imn compound* 
present, to which the yellow colour h due, tend to produce a green 
colour in the glass, but in most ancient Egyptian glass, except the blue, 
tins would nut have greatly puitrred and in some ill stances it is possible 
dial idle effects of the iiun might have been neutralized by the oxide 
of manganese naturally present, which b a substance employed for 
this purpose in modern gb*s making, QiwtU unii„ however, connim 
mg only a small amount of iron and tuning very link colour occurs 
plentifully in Egypt and might have Ix-en used for special work- 

H has been stated that glass was made nr El Ainarna tram pure 
silica obtained by crushing quartz pebbles.' but this does nut seem to 
agree with the original account as published, 5 according io which 
quartz pebbles were l bund only in conncxkju with die manufacture 
of blue frit, where freedom irmn iron is cwnual, and nos for glass 
making, and the evidence from the analyses, 1 which cannot he ignored, 
pflint* to the use of sand. If quartz pebble*, or other form of pure 
iilkfl, had been used it would have been necessary to have added 
calcium carbonate (carlrairate of lime) also, Js lime ir. an r^ unii.il con 
irituciU of the ancient gloss, but with sund P the carbonate of lime 
would have been present At on impurity .ind its presence would tint 
even have been known ru the glas* maker, who would merely have 
realised that in order to prcdiirc a i-itialactury product a particular 
kind of sand was required 

From the analyses 1 u will tie seen that the alkali is largely in the 
form ut soda and that although potaali it sometimes jI so present, it h 
generally only in very small proportion This means tbit the alkali 
employed in the specimen* analysed wu rutmm which onsiiu of 
sodium carbonate and sodium bicarbonate* and not plant aihe** in which 
the alkali is chiefly ptmthh. Hmwnr, writing m 171)9. rays nf gla&s 

1 W. M F r-v frit *nJ Ct/tfo af Anrirnt Egypt, *<>to* p. r&|. 

= W, M F Petrie, Ttfi ti Amtirtu, pp 15—7 
Vrr pp y|:. slw M Kim*worth ifu! P. H. Undue, Spccimgraphir 

Studies Oft A fit ters I G£lM, Ta knu xf v\ pp, 
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mjkmg m Egypt in ht» day * Gh» H.r lamp and phial. i 4 made at 
Alexandra, bod. green arid white. They me natron m the manuikture 
iiiiread of barilla: and the low beaches of the Egyptian coast .iffurd 
pJcjiiy of rardlent ± 3 lrd/ 1 Whrrc acily 3 trm:e of jtousJi is {ijrsciit 
“* F 01 "*** vxamd ** an unpurity la the natron, in which ji n 
present in very small ami,uni. but whrrc there it j notahlc 
amount of pntaih this points to the u«- of plan! ashn or to mixture 
ot mew with natron. 

The colour of andrnt Egyptian glass may he amcrimt. black. blue 
green, red, white or yellow, and the nature of rhe various colouring 
matters may now be con tiered. * 


Amethyst Glass 

Two specimens of dark amethvmoldured glass, both „f the 
Twentieth Dittany, analysed by me, were found to owe their colour 
to a manganese comp.tmd; Neumann and Koivga 1 found ihti same 
colouring matter in a purple glass of the Eighteenth Dynasty and 
barns u-urth and Ritchie found q manganese compound (0.5 ui 0,7 per 
«Cllt calculated a, oxide) in two specimens of Eighteenth Dynasty 
anwihyst-coluurcd glass. 4 In this connexion it may he mentioned that 
white glass of ordinary quality containing manganese oompoundj 
becomes Coloured if rxpivcd to strong sunlight for some rime.* The 
™ 0ur 40 P r °^ lh::r - ''“ries i'mm a vtnry slight □mcfhvsr tint to a beautiful 
deep purple colour, and U u.i matter ot common observation in Egvpt 
to find in tlic desert in the neighbourhood of towns, pieces -if what 
have been white glass coloured in this manner. The coUadon b due 
to manganese compound* in the glass having undergone some chemical 
change, which apparently it brought about by sunlight and n net 
caused ettbee by heat or radiiMfitvity, though the latter also produces 
;i similar e. fora turn If is nor. of course, suggested that the colour uf 
ancient .imctluM glnsj ha. hern caused In exposure, or that if is other 
than original. 


Bkt{ Glass, 

1 ^ hcrn unable to obtain any 1 pee t mm of ancient Egyptian hladt 
glass for analysis, nor does Parodi give any analyse* of this glass, but 


JU\?' flrpwrtr ' fir* “ 4£ »; f m* *>u Synt, , m , p ,0, 

B Nnimaitn and O. Knryga. Z far imge* ChfVt ., !« fj&m, p fttfi, 

] M. Fwwworth *ivh I P D, Birch*. of tu , ^ 167, tj*. P J 

A. tuas, f|Wi of EifOfOTt ill CoLmfru GUt,. in Csiro Sektaife 

J, 1 , PP 7*-}- I Haffmaim , rtujewhnnml Change* of Mmexaac 

f.Uu, Chrm not A bantu, jt pji. 3641?. 
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Neumann and Kocygs foal’d: thut the colouring matter in two 
Imfrmfw was due to copper and manganese compounds, and in a third 
case to a large proportion of an iron compound- 1 

Although black glass undoubtedly was made intentional] y in Egypt 
at a late date, it i$ almost certain that the early black glasi, rudt a» that 
of die beads described else where, * was due to the use of impure 
Tn jfi-p nlc, containing, for instance, a large proportion of iron 
compounds. 1 
Blue Gian. 

The ancient Egyptian blue glass is of three different shades of 
colour, namely, dark blue imitating lapis lazuli, light blue imitating 
turquoise, and greenish blue. 

Ac the present day a cobalt compound u used for colouring blue 
glass, but as it only produces a dark blue colour, the turquoise blue 
and the greenish-blue of some of the Egyptian glass cannot ever be 
due to its use. 

Until comprativdv recently the usual tat for cobalt compounds, 
which U both sensitive and characteristic, was by means of a bonut 
twad in the Home of a Bunsen lamp ur blowpipe, cobalt compounds 
colouring the !>cad a transparent, bright blue, both in the inner 
(reducing) and outer (oxidizing) flame, but since copper compounds 
also give a blue bead in the outer (oxidizing) though not in the inner 
(reducing) flame, there is some slight possibility of .1 mistake between 
the two. tn many oi the caws mentioned in which cobalt compounds 
have been reported, the nature of the test applied is not given, though 
it wai certainly not spect/ojcnpic, hut in two of them (that of Mr. 
Pollard md mie of those quoted by Lepiius) the boras bead test was 
relied on. In ore specimen analysed by Clemm and Jehu, the cobalt 
was determined quantitatively and, in duplicate analyses, amounted 
10 3.% and 2.61 per cent respectively rxpmwi in terms of the oxide 
and in a specimen analysed by Clemm, also quantitatively, there was 
u-y5 per cent of cobalt oxide. Even though the determination of cobalt 
about sixtv Years ago may not have been quite as accurate as would 
he the case to dav, it is unlikely that die analyses should be wholly 
wrong. The most reliable test for cobdl, though it has only been 
uwd comparatively recently (hr dm purpose. Is by mean* of the 
spectroscope. 

1 H. Neutron 11 jiiJ C. Kotyjtx, op. etc, p. S64, 1 See p. 

' Intfaii connexion see ? F NadrS snd<i-G. Sel:£man, tilaw-nuking in Nups, 
W«b Iff 1 ?, pp. IS 5-6. 
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Of [he specimens analysed by me, three of the Eighteenth Dynasty 
and two at the 1 wentieth Dyttistv .ill owed their colour to a copper 
compound: one specimen of dart hJuc glass from the tomb of Tut- 
ankhamun analysed by \V B, PnJUid for me was I bund to be coloured 
fay a cobalt compound 1 : a simple of blue Arab glass analysed for me 
by J, Clifford was lime from cobolt and copper compounds, its colour 
bein- line to an hull com pound, as was also the cue wish two specimen? 
(lf title gbn. of die Ptolemaic period analysed for me by H. E. Cox; 
Pa rod i found a copper compound as the colouring matter m otic 
specimen of Egyptian blue glass of Persian limes 5 and a cobalt com 
pound in seven specimens, four of the Eighteenth Dynasty, two of 
the Twentieth Dynasty and one of the Persian period*; a cobalt 
compound was also found by Ckmm and fav Clemm and Jehu,' 
working in the laboratory of A. W. Hofmann (unfortunately the dates 
of thy specimens dir not given) and I^piius, who quotes the analyses, 
mentions several other jpecirnem in which j cobalt compound was 
present: N rtftnwm and Kotyga did not find a>l*!r in any of the 
thirty-eight specimens of ancient Egyptian hint glass they examined 
and state that it was never used until Venetian times md that lfap 
colour is generally due to a copper compound, bui ixrasfonally to an 
iron compound/ Farnsworth and Ritchie 1 have recently examined sixty 
specimens tii ancient Egyptian blue and blue-green glass (fifty*eight 
from the Eighteenth Dynasty and two from the period eighth to sixth 
century sx*) spectroscopically with special reference to the presence or 
absence of cobalt, and thev found that cobalt was present jo thirty-five 
in stances (5#.$ per cem). 

1 lie imding of cobalt in Egyptian «h». rspecially ut x> early a date 
as the Eighteenth Dynasty, is of considerable importance, since cobalt 
compounds do nm occur in E^pr except as traces m other minerals/ 
and their presence in the glass, if confirmed, would seem to indicate 
that the Egyptian glass makers of that time were in contact with glass 
makers elsewhere, who were using this material, Even in countries 
where cobalt ore occurs (for example Persia and the Caucasus region) 

* A- Lucas, .ipprndu, it, p. 171. in The Tomb oj Tut-an^hAme», 11, Howard 

Cj 1 ter, 

' Farod 4 °P- ' PP !'• 33> J4* Jfc iy 

G, R, Impetus, La mdtfimx dam in tmicriftioat Egypiii-irnti. t r*m W T Beicad, 
18 ^ 7 , Ff 1 =*- 7 , 

■ B Neumann Hid G, Kucy^a. <ip pp. Bfia-j. 

1 M, Famiivrtrth uad F. D* Ritchie, op* or*, pp* i})^. * See p, 194. 
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in me at 3ii early period Li of interest, a* the ure is nut hluc and, 
therefore, its value as a colouring agent U net naturally suggested, bur 
in Egypt, where the ore is not iuund naturally, its use i* still more 
interesting. 

Green Gldif. 

A green colour in gbss may be due either (0 cum pounds of copper 
or of iron, the colour of flic modem green Nittle-glas*, for example, 
being produced by the Latter, It is in -j copper compound, however, 
that the green of the ancient Egyptian glass is due. One specimen of 
Eighteenth Dynasty date analysed by me was coloured hy copper; al wi 
one of the Twentieth Dynasty examined by Farodi 4 ; Neumann and 
Kotyga found copper compounds to be (he colouring matter of all 
the specimens of Egyptian green glass examined by them 1 and Pams' 
worth and Ritchie found copper (and also lead) in a green glass of 
Eighteenth Dynasty date. 1 

Red Glats. 

The colour of the Egyptian red gbs:- is due to red oxide of copper. 
This if evident from the green coating that form* on the surface when 
the glass decays and is confirmed by analysts. Two specimens of this 
gUiv, one from the Eighteenth Dynasty and the other from the Nine 
tccnlh Dynasty, analysed by me were both found to owe their colour 
to a copper compound : the same result was found by Neumann and 
Kotyga.* and by Farnsworth and Ritchie.* 

White Glass. 

When glass is colourless and transparent or translucent it naturally 
does not contain any colouring matter, hut when it is white and 
opaque this effect b generally produced hy the addition of oxide of 
tin, which has been found in white opaque glass of the cod of the 
Eighteenth Dynasty* and also of die Twentieth Dynasty and later,*-* 
A specimen of tin oxide, almost certainly artificially prepared, was 
found in the Urmb of Tut-ankhamun, which may possibly have been 
Iw use in making white opaque glass. 

1 H. D. Panxti, op «r„ pp. jfi, fij, 

1 f*. Neumann and 0 . Kniyj^j. up oj„ p. 658, 

* M. Famiwqrth and p, D, Kiidue. op tit., pp. 17J-3. 

* B. N nim a rm and G, Kufygp, op. nl., p. 

4 H Seuimnn and G, Kolygj, op. tit.. jl 86y. 

* H. D. tWi, op. si !, pp 34. 45, 
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Yellow Gfest 

A specimen of Egyptian yellow glass of die Nmci-^di Dynasty 
was found by me lo be coloured by j compound of antimony and 
lead and these tame ingredients were found by Parocti in Egyplian 
yelfow glass of both Persian and Aub times, 1 The specimen anaJiied 
by Neumann and KiJtyga owed iti cubur to an iron compound, 1 
Farm worth and Ritchie give five analyse* of ydbw gbts of’ 
Eighteenth Dynasty date, hut refrain from giving a definite opinion 
m to the origin of the colour. 4 Lead occurs in aU five specimens hut 
antimony in only four, 

ColourLetf, Trxnffurznt Ghff* 

When this was made Erse is uncertain, but from the Eighteenth 
Dynasty tomb of TuE-ankhamun there are a number of example^ for 
instance,, on the back of the throne, on a pair of earrings on pits 
of four getse on the middle coffin* and on a gold heart-amulet with 
a fcfTH'hird, on all of which there are $mall painted designs covered 
with colourless, transparent glass. From the Nineteenth Dynasty there 
is prr of a flail on die back of die figure of Anuhs, and also the box 
or shrine cm which the figure rests, which arc painted and covered 
with colourless transparent glass,*- * 

Ma m factum 

As already stated, the ingredient for glass making, until a bte date, 
were quartz sand, ealaum carbonate, patwn, or plant ashes, and a 
small amount of the colouring material. It seems almost certain that 
at first the calcium carbonate was nor added as such and that its 
presence was unknown, but that it was used unconsciouily as an 
admixture with the sand, it hemg leengnl^sd that, in order to obtain 
the required results, sand from certain localities only must be employed* 
sik.h sand Idling quartz kind containing a natural admixture of calcium 
carbonate, which o fairly common in Egypt. 

The ingredients were put into day crucibles and strongly heated m 
a special furnace until complete fusion and combination between them 
had taken place and the main body of the resulting glass had become 

1 Si I). Parodi, vp n/-, ml jfc + fn>. 

* 6. Neumann and C kotyga, nt, m pp, 863-4 

>M, Fanuwofih aul P. D* Rhchh. *p. nr., pp. %6% lyx 

* Cairo Mluciu&l, No J. jijSdl 

M A. Lucas* GUa Figurok Amnalrt Jt\ Srrrt<t ¥ nisi* (1939), p 134- 
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homogeneous and dear- The knowledge of when this end-point w&. 
reached would ie>utj become a matter of practice with a skilled 
workman, but in some eases ii was determined by taking out small 
quantities g! the liisedi mass by means of pincers for examination/ 
When finished, the glass was poured into moulds, or poured out a 
little at a time and rolled into (inn round rods, or the rods were 
flattened into strips, which were cut up into small pieces tor inlay, 
Or the glass was allowed to cool in the crucible, which was then broken 
away, as also the bothy upper surface (caused by the escape of carbon 
dioxide gas and combined water), and the dirty lower surface {due to 
impurities and dur sinking to the bottom), and the glass was re-melted 
and used as required. 

Petrie found evidence <if small crucibles at EJ A mama,' which were 
two to three inches both in depth and in diameter, but judging by the 
size of the glass vessels made, much larger crucibles sometimes must 
have been used, and in New York there is a mass of glass 1 of such a 
size that it must have been melted in a crucible with a capacity of 
more than 5 , 000 cubic centimetres. In most of die w-callcd gliis w ork - 
in Cairo, which arc very small and vert primitive, and in which glass 
is not made, but old bottles melted up and die material re-used, theie 
am not any separate ciuciblcs, the receptacles in which the glass is 
mdted being built in as part of the furnace, there being generally three 
to each furnace, each of three workers having one in Grunt of him. 
May not this custom have come down from earlier times? If so, 
separate crucibles, if used at all, may always have been small and only 
for special purposes. 

Until a late period, beads were made singly by hand by winding 
thin glass threads round a copper wire and breaking off the thread 
after each bead/ During the Coptic period, a different method was 
employed, namely by drawing out a glass tube to the -equired diameter 
and then cm ting it into heads . 1 

Vase* were made on a sandy day core, enclosed in cloth which was 
tied ou with string, to which a rod of copper or wood was attached 
as a handle- This core was dipped into the molten glass and tunicd 
round quickly -1 few times in order to distribute the glass fairly evenly, 
though the veuds made are never very uniform in thickness. The core 

1 W. M F. Pone, <a) Teil t\ Aminm, pp, at- 7 ; <*> rAr Am *nd Crafu of 
Amrms Egypt, bp. iKh-5. 

Mtuttjflilitiiri Museum Arr t N zw fart, Cku (t 93 6) M p t n, L 

* See p. 50. 
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with the viscous glass do it caniioi have been turned very much tince 
the air bubbles usually are sphericaI and not elongated, as they would 
have been with much turning, fj .1 pattern were required, thi* was 
made while the glass was still so A by winding round the outside thin 
rods of differently coloured glass, the very common wavy effect being 
produced by dragging the applied rods up and down. Tire whole was 
then rolled, probably im a itnut dab, to produce a uniform and smooth 
surface. The rim, foot, and handle, if anv, were added separaldv, 
and finally the rod was withdrawn and the con? scraped oui 

Small figure* and certain ocher objects, inch is the larger and more 
elaborate pieces of inlay, can have been made only by moulding 1 ' 1 : 
blown glass was not known until the Roman period—Harden say* 
about the beginning of the Christian era. 1 ' 1 

Class inlay is often called enamel, paste, or pare de were : it is 
certainly not enamel, which, although a vitreous material, is employed 
in the powdered state and fused into position by heat, whereas the 
ancient Egyptian material was always cut. or moulded, and cemented 
into position: the itrms paste .itid pi,‘r de ttrre are unwhsiltirtori, 
because meaningless, aid they are often uved very loosely and some¬ 
times are even intended to he non-committal. The word paste, too. 
in connexion with glass has a very' definite technical meaning and 
signifies the glass with a high refractive index and high lustre employed 
to imitate certain modern gems, particularly the diamond, and it 
cannot correctly be used to describe the soft glass without brilliance, 
or sparkle, made by die ancient Egyptians in imitation of precious or 
semi-precious stones. It is suggested, therefore, that the terms paste 
and pdie de t/erre should be discarded and that the material used should 
always be called what it 11, namely, glass. 

! Griffith found boili limestone moulds and day moulds for plan of Pulenuit 
CL3^£. 11- lJ. r Griffith, Vf/ifjJSi’A flftj Lhrfcftn?h t W, M F IVtlic, p -j- V 

*D B. Harden h The GW oi die Grcckj. and Roiniflj* And R*mr ||f 

PP 

1 P. Poising, &$£±t Vei&tt trfwe Gtesi'&la*s og„ Copenhagen, pp. g -13, 
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METALS AND ALLOYS: MINERALS 

The priiKip.j] metals employcd in ancient Egypt wot copper, gold, 
iron* lead, iilver and hn p hut one mstmceof the uxof antimony and one 
of platinum are known. 

Three alloys were also employed, namely* bronze, which is essentially 
an alley of copper and tin; eketrum, an alksy of gold and silver; atid P ar 
a very late date, brass, which is an alloy of copper and zinc. In addition 
to these metal* anti alleys, a number nf q res and ruiural mineral sub 
stances were also uietL 

These metals* alloyi, or t* and minerals will now be described. 

Asnuom 

Its view of die numerous erroneous ^ta&mcuts that antimony was 
commonly employed in ancient Egypt, it becomes necessary to explain 
very dearly what antimony U- It b j bright, divert Kite brink metal, 
frequently having a cry stalline structure* that ia largely used at the present 
day lor making certain alloys, such as type metals, Britannia metals 
and antifriction metals. Although antimony occurs narurally in the 
free slate as metal, this- condition is extremely rare and it is generally 
found only in tm.ill amount, the an timm iy employed in industry being 
produced artificially from certain naturally^ earring compounds (ora). 
So far a* U kno™ e neither antimony nor antinomy ora occur in Egypt, 
but probably traces of amimony compounds, though not recorded* are 
present in the local copper and lead ores and a trace has been tumid m 
the nickel ore from St John's island in the Red 5 ca. J 

Antimony ores are found itt many parts of the world that have no 
comicsion with undent Egypt* but they also occur in ccMifUries that 
were in contact with Egypt, for uvu.iehx they ore plentiful in Asia Minor 
und occur j]so in Persia and, in small amount, in certain of the Greek 
islands (Mytikne and Chktt), 

Only one instance of the use of metallic antimony and very tew 
1 R W Prdxm. CrfW. Rpt tm Sm*t Jahifi hhni f p. rfc 
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instance i of (he use of jutinuuiy compounds in anricnr Egypt tan be 
traced. I"he former con si sis of some small beads from ihc Twenty* 
iccontl Dynasty (945 to 745 b.c.) found by Petrie ai El-Iodum ’■ * and, 
ai the production of the me tat from if tort at that date r» most improbable, 
since the process was not known in Europe until about the fifteenth or 
sixteenth century a.d., it ii almost certain that the beads were made 
fiorn native metal, but whether this wa, brought to Egypt as meui or 
already fashioned into treads cannot, of course, be surrd. 

1 he only other instances of the use of metallic antimony in antiquity 
of which any record can be found, are two mentioned by Dr. Gladstone, 
who says. 4 M. Oppert indeed found at KJmrsnbad a tablet of metallic 
antimony and M- Sarzee iound at Tdlo part of a vase of pure antimony/ 
The vase from Tello men tin tied h the same as the ' Chaldean vase 1 
referred to by Benhefm.' 11 

Ihc instances or the use of antimony compounds in ancient Egypt 
thar can be traced are (u) a Nineteenth Dynasty eve-paint consisting of 
antimony sulphide'; (i> an eye-paint (undated) which consisted of the 
sulphides of lead and antimony/ the relative proportions of ihc two not 
having been determined, though it is highly probable that the material 
was essentially galena (sulphide of lead) containing only a small propor¬ 
tion of sulphide of antimony at a natural impurity and (c) three other 
specimens of eye-pint, which contained traces of jo antimony com¬ 
pound as .in accidental impurity/ The general idea, therefore, that the 
ancient Egyptian eye-point (ether than the green malachite) consisted 
of, or c ontained , an timony or an antimony compound jj wrong and there 
is no justification fur calling rt antimony, aibitim (an early name for 
sulphide of antimony, transfemed later to the moral), sulphide of 
antimony, or other name implying such composition. The mi sunder 
standing has probably arisen from the iaci that in antimony compound 
wo* employed as an eye medicine by die Greeks* and Romans/ The 
ancient Egyptian eye-point, apu from the green malachite, remitted or 

' W - E- Petrie, Hiahxn. Kaftan and Gtttok, p. 35; PI. XXIX (jtf). 
f. H ChJitony. On M/iallic Copper Tin and Antimony from Anntjit Egypt, 
in Pn,c, Bibi Arch,, im (iSpi-s^ pp. azj-;. 7 * 

'ComptetrmJui, ere (1%), p. sS* quoted by H C and L H. Hoover, in 
ihar iraiii.actan of Agrscoii'j Dt rt Metjflea, a, 429, a. 57. 

1 1 tnorgj’tk ind Tkecrtucni Chrmutty, n, p. sjgv 

■ A. XVKdmwm, I'erimr, of Aontm KoAI. m Madam, W. M F. Peine, p. 43, 
i. Barthnitx, Lt; fordi, ptrmnvJo n t fjuUun dmt tantiquM, in Conprii Ws 
« £****< tplf* IV fX J54. 

P U}t 1 R *' Wmlhcf, Thr Mrrfat of Dirnmndei. *, ou, 

Vtmy M min: u* * 4 , 
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galena (sulphiik uf lead) sometimes containing trace* «f sulphide of 
ootimony as .1 natural impurity, with ^uch cwauiufial sidiitittirei ai black 
oxide of copper, black oxide of iron anti bbek oxide of mangimcsc - 1 

In addition to the ray rare use of an antimony compound as an eye- 
paint (posiibly only one and at the most two exam plea being known), 
a compound of antimony and lead has been found as the colouring matter 
of yelbw gias* of die Nineteenth Dynasty, Persian period and Arab 
period respectively/ 1 and traces of antimony occur in sundry anckm 
Egyptian copper and bran 2 c objects* having been derived from an 
impurity in the copper ore. 

In order, if possible, to prevent the perpetuation of mistakes and also 
to avoid being token to cask for ignoring several recently published 
statemerm asserting that antimony was used in ancient Egypt, I fed 
obliged, though very reluctantly, to explain why these instances are not 
included with those emnnmtni Three of the most recent of such 
statements will, therefore, be discussed* namely : 

I. Howard Garier. referring to certain dockets on the lids ot three 
boxes from the tomb of Tut-ankhamoji, ULft that these dockets, which 
give j l.tt of die con ten fs of die txixcs (missing when the boxes were 
found), mention antimony among other ohfecti and hr adds, " We 
found. r - antimony powder. s , dispersed un the floor of the chamber/ 1 

The inscTtptinns are in hieratic characters md only in two inftaiiat 
were they legible when found., and one inscription is now masked by 
the paraffin wax used to mat the box, 4 Of the two inreriprions left, 
one mention* only htocnite and gum (probably odortfemut gum-retin 
taing mclnill and the other rcfcri to various articles, among which 
were two objeers p to serve for tire putting on of 1 which is 

the word for eye painc usually trantiated as anrimony. I venture to 
%&f w however, that it does rm mean antimony, and I doubt very much 
whether the Egyptian* of that dare (if ever) had a special word for 
metallic antimony, which until comparatively recently was a very rare 
mm!, since its natural occurrence it so limited that il cannot have been 
well known until it was produced artificially from its ores, which was 
not earlier than about the fifteenth century a h. But even if it he 
assumed that when msdmt is translated antimony it meant, nor metallic 
antimony, but an antimony compound, in view of what has been 

* See S' 100. 1 Sec n am 

1 {-inward C.jrSrr. Thf Ton ijt »f TuiM^Amrn, rrt, p tiy. 

* Tliii in « run ion could probably be rendered legible c^hej by ibe rrm.wil aI 
the »**. w hr tifurtrttfMpfy. using ultraviolet or infra red ray*. 

* Kind I v translated lot mi Ivy Ur, J, tottftf 
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proved respecting the composition of the Lgyptoii eye-paint*, it i> 
equally improbable that it should have any such meaning. 

"Hie J antimony powder slated to have been found in the tomb of 
Tut-ankhamun, if the expression be taken UttraJJy t means metallic: 
aanmQfry in a finely divided condition. Hut* considering the scarcity 
of metallic antimony iinciciiflv, ihc occurrence of such a material is so 
very improbable that nothing less than .1 chemical analyse would be 
iaickot to establish its identity and the bright, light grrj, grilty 
material obtained by powdering metallic antimony would have been 
very unsuitable for use as an cyc-painc* Even if the word antimony is 
used loosely to mean an antimony compound, such as the sulphide nr 
oxide, which arc the only two antimony compounds at all likely to 
have iJCefl known at the Lime, the appearance of ihcvn is little 
diarjcteristfc that again a chemical analyst would be necessary for 
idcntifkaCMiii. li is ^uggctuxl that a confusion hoc arisen between 
sulphide of lead (galena), the principal use of whir It in ancient Egypt 
wjs os an eye-print (and small lumps of which were found to the tomb 
and arc nnw in the Cairo Museum) and sulphide oi antimony/ t 
would like 10 mention, too. ih:n I had the privilege of working with 
Mr. Carter at Luxor during eight season* and that I vjw jud handled 
most of tlte objects from the tomb and that, is a chemist, ! am pet fectly 
fomtli.N with the appearance of metallic antimony and with the tests 
for antimony and antimony compounds and that nothing that was 
either one or the other came under my notice* 

-■ Gauthier, in a recent History of Egypt* says with reference ro .1 
scene m a comb of Middle Kingdom date at Baii Hasan L co partfcuticr 
b puutfrc d* anttmoinc tres rechcrchfc par Ics Egyptieu^ „ eonuftt 
ford pour les ytux. ? Here it is not a matter of j material whose 
identity could be foied by chemical analysis, but a question of tnan*. 
l.itton, and all that has juvt been said on this subject « equally 
applicable in thhcaie. 

3 . Fink and Kopp state that antimony plating was known in Egypt 
in about the Fifth or Sixth Dynasty/ 1 The evidence adduced consists 

1 Cramang (J- Oinaatig, £mr?#mi &f .invttni Egypt* p imI jUhchc ter 

Eainly raaka 1 tirmEar mnufcc when he Up 1I111 ' fyj pwn it of SLUiimitfty ott 
found/ 

1 if. Gauthier, U&fypfe Lrt PftrU Je Vhut&iff ti'f.gvpe. 1, p, uxx 

<' Fink and A. F! Kopp, Apritnt Egyttwtn Antimony Plating an Capftr 
O&jecttt mi WttrMfit* n Sinu-Ttm SinJirt, jv pp 11*15—7, 

* C. G, Fink. Chtntsttry And Aft w in (j) /jh/mUjW 
1 ■H*’- F‘ 3^. JIKt (fij CArltrirffy /Wpvitry, 53 (I4J4.I, IT 1 aJtS-EZXk 
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of a copper cv.tr -^pd hisin of that date on the former of whs eh are 
smooth bright liras oi " considerable slic ’ looking like atlvcr j-islS on 
the latter small scattered spot* hiving the same silvery appeases* 
which when tested proved to be :«thin layer of metallic antimony. The 
icste applied ar; given and theft scorns no demit chat the while metal 
is indeed antimony* 

Thepossibility of the antimony having tjceii derived from zbe copper 
is considered by Fink and Kopp and rejected, Ux-Ium; (i) thev were 
unable to find antimony in the copper; (j) they have firrcr heard of a 
case of deeuprification of die surface of a copper-antimony alky md 
( 3 ) a unooth Wight deposit of antimony could never mult from such 
:i pfuenss,. Hence they zq Raider that the antimony pining was applied 
inteniiunally to .simulate silver and two methods arc suggested in which 
this might have been done, one using antimony sulphide and natron 
and the other oxide of lutifUGPy* 5 per cent arctic acid (equivalent to 
vinegar) ami strips of iron* materials which it is stated * arc known to 
have been availably in and cm Egypt/ These varfcttis arguments may 
now he considered, 

j. Thar anffmoin was not found in the copper, Untlinunatcly 
neither die number of specimen* of' the copper tested, nor the mtrehod 
of testing arc given. Naturally every possible care had to be pkes to 
avoid dis%uiing she objects and, therefore* large sample* were 

tmpntibkt but unlm a number of samjdes were taken from different 
pits of the objects and unless these were tested by »mc very delicate 
method u»cb as die spectroscopic one, a small percentage of antimony 
might eatiiy have t>een missed 

Antimony is not a very uhaanmon Impurity in ancient Egyptian 
copper objects, and that ir has not been found more frequently 11 
probably largely owing Li> the fact that generally no search for it 
is nuilt However. it is recorded -is present as a trace in a. middle 
piedynistic copier jte^hrjd 1 ; in two copper objects of the Fourth 
Dynasty*; in a copper object from the Twelfth Dynasty in which 
there was o.i per cent 1 and in another copper object* possihly from 
the Mine petted, in which there was 0,7 per cml 1 and in 2 further* 

■H C.H. Carpenter, m S.uhjy, 13c {1931}, to. 6*5-j6. 

J J H iVI^Umrv*, On Mridliii Coft - VindwJ A*zim$mr /rum 4ttnrnt Egyp ¥ 

tn f'rtfr. .W HIM Jn'h.t liv b%j) h pp, J23-7. 

1 [ R Obthrnor, *t-n t dpprr znd Hniw rr u/ Anatnt Efypf anJ Anyrw, ill 
pFQ-. Stt jUiM ^rrA, ill (jJfyti), pp. ^27-14- 

* C. B, ftUipf. The CamfwniWFt 0/ jqjsw yferif^r ui XunVni 

1924 , p 


AKUHONY 227 

undated but probably early* copper object in which there was a 
trace . 1 

2 , That dec upr ill ration of the surface of -i copper-antimony alloy is 
unlikely. If by this u meant the comtding away of tin copper from 
die aEtacked suffice of a copper object containing antimony, in auih 
k! manner is iu leave cite antimony, it it jdmiricd that this it most 
improbable .iml that tfu antimony should be ten as a thin* brig!it 
metallic layer 3$ believed to he txupoisibit\ 

That the ewer and batm had not only been currc/ded,, but probably 
corroded to a consider able extent, ts proved by the tact t hm they had 
been cleaned and that dia.uk unkal and electrolytic methods 

oi dean in g had all been necessary. The edict of such ecurwon must 
have been the destruction ci the original Mirlioc, wnh the tbrmation 
of die usual products (bund on corroded copper object from Egypt] 
name! y, chiefly copper oxide and basic carbonate,, with some basic 
chloride, and, it it be assumed tbit the copper contained a small 
proportion of antimony as an impurity* which is neither impossible 
nor tmlikdy* thif tatter would probably have been converted into oxide. 
Then came the cleaning. This 11 stated to have been done by means d 
a iterHaling baths of dilute alkali be and acid solution), the loosened 
material being removed with wooden instrument! at brushes, an 
decirolync alkaline treatment being also mentkmcd. But* if the 
corroded Au/tace contained oxide of auiummy * ds ^u^gested* arid if the 
electrolytic treatment was that adv^x^ted by Fi nfc and Eldrkigi ^ 3 ,w 
appears very probable* then irun anodes would have born employ ed and 
ad the condifinm necessary to produce a umi coaling of metallic 
antimony on the copper would have been present* and this antimony 
layer Would have been deposited in much the same manner as is 
suggested by hint and Kopp was done anoendy {except that it would 
have been in an alkaline and nut in an acid solutionk namely by msm 
of iron. The improbability that the ancient Egyptian* at my period, 
particularly at so early a date as that of the ewer and basin, knew 
antimony pi tting is so great that very rath h stronger evidence thun that 
cited n necessary before it can be accepted a* a proved bet, and I suggest 
that the patches and spot* of plating found may have been the result 
ot the process of cleaning employed, and that they were brought 

1 M. Bmhdn; m Rethmcfifi iur lei origict* dr nZgypte t j m dc Murgoji, i f 

ft*; 

_t ” G. Fijik ;ind C li Edthstfjfr. Tkt RtfU>niiwn 0/ Anettni Bt&n&tt *n£ 
oiAer Alhyu pp, 1:5—7. 
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about by the reduction of entitle of untimoDy (or other antimony 
compound present in the corroded surface of the topper) to the metallic 
state, 1 

Fmk and Kopp state dial 1 Antimony sulphide hat. been found in 
ancient specimens of Kohl . > . and antimony oxide is readily derived 
therefrom by roasting.' So iar as is known, only one specimen of (oA/ 
(and th.it of .> date from t.ioo to 1,500 years alter that o(‘ the ewer and 
basin) has been found that contested of sulphide of antimony; one 
other specimen mas have contained a substantial proportion of sulphide 
of antimony, but it is more probable that it contained only a very sitfi.ilL 
amount, and a lew others contained traces. But, even if a lew specimens 
of kpht of the necessary date did consist of sulphide of antimony 
(ssiiidt is not probable and for which there is no proof), it Would 
reelnif- considerable evidence to establish as a tact tint some 01 this 
itohi WiU converted into oxide of antimony by roasting and that the 
oxide so -ibtsined was then employed for plating a ewer and basin. 
It v* most improbable, 100, that strips tif iron should have been 
employed in the Fifth or Sixth Dynasty. Even if iron were generally 
known, which was not the case, that it should have been used in the 
manner suggested is very unlikely. 


( VjrrKA. Brokze and Bfihsi 

Copper 

Griper, which. unlike gold, is not usually found in nature in the 
metallic condition, hut which generally must be produced artificially 
from un;iitr;<.:iivc 4 owkmg uriw, was yet one ol the earliest metals 
known to man. In Egypt it was employed before gold a* &r back 
as fladarian and early predynank times. 

The earliest copper ejects found ate beads, borers and pins, which 
date from the iladariim period 1 and which continued in use during 
the eatly praiynartic period, supplemented however by bracelets, small 
ehisib. Finger rings, harpoon heads. small implements, needles, 

* The LtB luI juriH of plating known 10 tin* mriem Egypunni wai that of 
kjiiinkcnitg ill in sheen of one mcul on to Mother, Set gold plating <p. lik) 
and ulris plsting (j>. i*-tk , 

1 (j ifpimdin *nd C. Caiaa ThoiivfWQq, The Bethnt* {Iinhzaiion f pp. 7, 27. 
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tweezer v and other small articles. ' All the objects previous to the 
middle pmtywwtfc are rare, small and flimsy, 1 * but, by die end ut 
die predynast ic pernxl r the Eg ypn jus ' it ere in possession of pmeticiil 
copper weapons + and during the early dymutic [period 1 heavy prac¬ 
tical a*e-h.eads* adzes, chisels, knives, daggers, tptar*, implement i and 
omatnenis 1 a* well .i* household utemiU, such ewer* and h-ism ^ 
were in use in considerable numbers. The number ot worked copper 
objects Qi Fim Dynasty date found by Petrie in the royal tombs or 
cenotaphs ar Abydos W2% considerable, although these had been robbed 
and also excavated previously, and reLcndv Emery has iound a very 
Urge number of copper objects in the First Dynasty tomb m" Zer at 
SaLjqarii, .wfakh Inducted civ knives, 7 uws, 68 vessel*, ji bodkins, 
262 needles, 15 piercers, 7^ chisels, 75 rectangular plates, 10a adzes and 
75 hot*. 10 

It is sometimes Hated that during the earlier periods when copper 
was used in comparatively small amount 1 i was obtained from native 
metal (ie. copper tbund naturally 111 the metallk HateX hut however 
this may bc p which will be discussed later, there cannot be any doubt 
that in ail subsequenc periods it was derived entirely from the smelting 
of ores. A copper chiiel of early dynastic date, analysed by Professor 
C O. Bannister and quoted by Proie&sor C Id. Orach, contained 
—51 per cent of silver and 4.14 per cent of gold, of whkh Desch 
says, 11 The cqnipositioti of this specimen, widi the high propmun 
of silver end gold, suggests that it u composed of native metal’ 


1 G. Urnmim G Car on -T hompion, op rn_, pp, 36 , 6 o F yt. 

= t- K. Ayrum jn*i W\ L £, Lon, Arndymnu 1 Cemruty m Ei pp 

i»> ip. 2i, 32* 3 | l 

* w M, J-. Parv^t p, 24 

1 D. Raatfall Mmdver and A. C- Mace, FJ jwJ rfiy/tif, up. [ft, *S. 

^ 14 - 


4 W. M k f, Peuk and J. IL Qoibdf K&jjJj and 1 MW, pp, 14 20 - 4 , 

^ 5 * 4 ?i 4 ^ $4* 

* w - M, r* iViric, /Vrnnjrorif E_f>pr F pp, 25 p a6, 47. 

1 w. SL F. Petrie^ Took Wfflp&Ri. 

’ G - A. Renner, E*dy ilyuiMfic Crnf^rirt of AVg-rd-Ber, ip pp, 127, taB„ 134. 

1 Rmaton found j Urge copper rat head wcaghtog three and a half pounrla 
die mrddtc predyriaBtk periki lH. C. H Cirpcuttr, is AVurre, 130 {rgp \ r 
pp. Sij-A}* 

iQ \\ 0 Lrrmy, A PjrdiiiuM/y Kepori lHe Fim Dynasty Copper Tn=jt*ure 
Ircinn North i^aqars, Attitsltf Jm Semer^ (l p.^X PF j 4-27—37- 

l '- H* D-vh, Report on ihr ^f^taHurgue^ UgamtiLifj#n of Sp^rtnu-fu for fht 
Sumerian Commute* of the Erjiiih Afj^UuQR t m Report 0} the 3 nmh 
AtmmrtQn, 193S. 
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Coghlan also says 1 that a Urge percentage ot gold ind silver would 
iiidotc a native origin for the metaL The chisel analysed oy Bannister 
wji supplied h) me, and was received Graft the late Mr. C. M Firth, 
w ho found it in Nubia. It is most unlikely that inch a umpi*itivdy 
Urge object as the chisel in question and ot the period to which it U 
dated akoukl have been made out of native copper, and a very much 
more probable explanation is that the copper ore used had contained 
mu ll proportions oi gold and silver/ a phenomenon not unknown in 
the eastern desert,. whence the copper ore was probably dorved- 1 hus 
Ball stales 1 that in the w>utheastern desen ' Besides gold some ot the 
quartz veins contain copper* and the Dun gash gold mine (liiiutcd 
cast of Ed hi) also contains ^ems of copper ore. 1 

Itkkard say* that fc native copper h far more abundantly dtitriuut^d 
than is generally supposed “ and that 1 The use of native copper murks 
ihe beginning uf every ancient metal culture/ That copper is found 
njlive in various p.irtv of tile world and that m certain localities 
especially in North America, it occurs in abundance and that at one 
time tins copper was used hugely for making Ornaments, weapons and 
tool*, ss well known* but the people who employed it never on their 
own initiative got beyond its use and never proceeded to the smelting 
of copper oreL That native copper was ever found and used in Egypt 
beks proof* and though some few of the earliest copper objects, the 
Badarun beads for example* have been made from native copper* 
tbac they wert so made i* by nu means certain, and such sutemenss a j 
the following go beyond the proved facts: 1 The predynastic graves of 
Egypt . . - contain beads of native copper . * /*;' in the Badarian graves 
oi the Fayum there i* nauve copper ,,/V Traces of copper, chiefly 
pins* needier and bodkins hammered out of native metal art I bund in 
tin 1 debris of die coilicit agricultural settlements of die Nile Valley 
and ' h is now generally accepted tiut the fun metal to be ibund on 
ail pthtimrk <oppcr «fe% at the earliest time, u native capper/ 1 


3 tk H. CnbliRp Some Frcih Aijiam of the Prthutunc: KUaUujgy of Copper* 
Tkt Ana^uann l*urnd, xxu (154a), p. 

* Ah Egyptian gob) contains silver, 

a J. Bait, fkt Gtv£ and Grtffc 0 f Svuih Ewtt™ Egypt, pc 353. 

* See p, 235 * T A Rkki/d, Man and Matah, t, ppi 105. 106, teB, 

* 1 JL Rickard, op r *. p- 9* 

T T A. Kickiif d, E*rfy Uu vf r Ar Afrfidc, in /oimw/ /mr. MWa// f arm 

(i 9 J*i P- 3 ^ . 

1 E. A. MupUv Tkt Copper Axe. m Anctrnl Egypt* 1919, p. 97, 

* H. H Coghlin, op. fif,„ p. at 
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In any ii? of the question whether or not native copper 

employed in Egypt there if one vtty important fkt to be taken into 
account* namely* the use as eye-palm; of considerable quantities of an 
ore of copper (malachite) tliat occur in the country ; that is easily 
converted into copper; that can be proved to have been employed later 
*ii a source of copper, and the use uf winch can be traced 31 for kick 
:±* the use of copper and possibly even farther and, therefore, the con¬ 
dition s in Egypt were particularly favourable for the early discovery 
of copper by smelling the ore* ami theft is no need to postuhite the 
occurrence and Use of the native metal. 

Copper ores occur within the geographical limit* of modem Egypt 
in two widely separated localities namely, in Sinai and in the eastern 
desert The amount of uic„ however, is not sufficiently Urge to warrant 
mining it the present day. since copper ores may he obtained in much 
greater quantity and in more easily accessible phres die where. 

The evidence for ancient copper mining and smelting bv the 
Egyptians is twofold, first, the existence of arsdciu mints with mins 
of mining settlements and ancient slag heaps, and second, inscriptions 
m the neigh Wshood of mine* left by mining expeditions, 

Sinai 

Artcienf workings, seme of which arc uf considerable &'\7X+ which 
admittedly were either for copper ore or for turquoise, exist at 
Magharah and at Serabir d Kiuniim. both of which arc situated in 
the south west of the peninsula of Sinai ami about twelve miles 
apart. 

IlviiS Sintie of xhtte workings were not for copper ore, bur for 
turquoise (which Was employed far beads and jewellery in both the 
Old and Middle Kingdom? and even as earh %% the Badamn 
period),* there can be no doubt, since at both place* turquoise is still 
found a nr! at Maghirah turquoise minin g is carried on by the local 
bedouin at the present day, the main workings extending for about m u 

1 1- dt Morgtft* Rtthcrthe* mr Ui imgtnfi dc pp. st^v- 

1 H\ St K. IV/if, Kfi&tjxAfj hi Jjirjr' pp iS* u}, 17< 4^-5 3, 

1 }, ttaU, Gcg£, jn£ Grvt oj 5inn r pp u + 163, i£lfl 

W. 

* 5 f .ifrwj. 7 Ar urcJ. 0/ rlr /Vit <?/ $ims {Ifrffftrm Farttoml, 

PP ^- 5 , 

1 Minn and Quarries Department* H|fypt. jRepor? on thr Mtfuml Indmfry 0/ 

%?f. pp. 56, 3 ®. 

See p. 240* n. 3* and also p. 46a. 
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kilometre* on the west tide of the valley. 1 4 ’ At Serabit el Khadim, 
although turquoise occurs, it it only found at the present time in small 
quantity and is not now worked.''* 

In addition to turquoise, however, copper ore also undoubtedly was 
mined anciently at Magharah, since ruins of mining settlements esnst, 
dating principally from the Old Kingdom, but also from the Middle 
Kingdom, in the former of which hove been found ' a great amount of 
copper slag and waste scraps ftom smelting; also some chips of copper 
ore, many broken crucibLci and part of a mould for an ingot, and in 
the I jitter a a groat quantity or copper slag, scraps from smelting, pieces 
of crucibles, eluiftoal and, in one case, part of a crucihlecharge of 
crushed ore nnt yet reduced,'* also a mould (undated) for casting 
the blades of weapons, 7 

At Serabit el Khadim the proof ol ancient copper mining is k» 
evident, as the workings have not been examined carefully from this 
view, but copper ore occurs in the immediate neighbourhood 
and a crucible fur melting copper was found in the temple- 1 Starr 
and Butin state that * The amount of mining carried out at 

Scribit in antiqtdtv was immense* and ’There is no evidence 

whatsoever that the Egyptians toughf at Scrub!: anything other than 
turquoise. 11 

The copper ore mined anciently, both at Maghaiah and at Scrahit 
cl Khadim, was largely the green carbonate (malachite), with a little 
blue carboiTjir (3/mitt) and a little silicate (chrysocolh), only small 
quantities of any of which now remain. 11, ”■ '* 

The inscriptions left by die mining expeditions were 11 at Mag- 
bar ah; in the valley and mines near Serabit el Khadim; in the 

temple at Serabit cl Khadim and the approach to it and in the 

Wadi Nash. 1 *’ 11 

1 Feme. ibid. * T. Barron, ibid, 

T Mur, and Quirncs Ucpi., ibid. * f. Ball, ibid 

* W. M. V Feme, op. at.. p. 51 * w M F - °P «■* P* $ 3 - 

rj. de Morgan, or cit.. t, p. S1Q *w. M. P. font, of of,, p, 16a. 

* R. V. S Suit and ft. V. Bui in, Eittrtitmnti And fVpMtjmrlie Intcripthm >u 
Senbti et Kktdtm, nj}6, p m 

>■ I. de M»f|{an, of- fir pp. a 
«‘|. Balk op .if , Wt. 191 - 
*■ T- Bantus, of* fit., pp. iW, it>8. 

t*Tbe wont u e mptnyed in the pair tm*e ** many nf rhr itucnprkmt hare 
mlier been ifcsrrojvii <w removed, 
i«J. H. Rr caned, Atiritni Retordi 0/ Ffjtypr, v (Index), pp. 95, ica, 
s' A. II Gardiner am! T E. Pert. Tbt Iniftipriomt of StW t l, pp, ?~ib. 
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At Maghuah there were 8 45 redoes, consisting of 36 inscription* 
on the iwki. 8 graffiti and one *ida, which began in the First Dynasty 
(l inscription) and were continued in the Third Dynasty (3 in serifs 
tiotis); Fourth Dynasty (3 inwTiptffifis;); Fifth Dynasty (8 in script ion %); 
Sixth Dynasty (3 m^Triprions);, Twelfth Dynasty (13 inscription*); 
Eighteenth Dynasty (t inscription) and Nineteenth Dynasty (* inscrip¬ 
tion), w ith aJiso 5 inscription* of the Old Kingdom and 8 of the Middle 
Kingdom that cannot be assigned to any particular dynasty. 

In the valiey and mines near Serahit el Khadim there were 1 ig records 
(to from mines and one possibly from a mine) consisti&g of 13 
inscriptions on the rocks and 2 striae, They were of the Twelfth 
Dynasty (to inscriptions) and Eighteenth Dynasty (3 inscriptbits) with 
one of the Middle Kingdom of which the dynasty cannot recog- 
tilled and one of doubtful date. 

In die tempk and its approach there were' ifi-9 inscriptions prifi 
ri pally on loose h belts of stone, astueues, free-standing sichc and 
other objects, but including a minder of inscriptions on walls and 
pillar*. The?e consisted of One inscription with the name of Snekru 
(which is almost certainly of htei date than the reign of this Pharaoh 
and probably nor earlier than the Middle Kingdom) together with 
(lie following named: Twelfth Dynasty (72 inscriptions); Eighteenth 
Dynasty (yg certain inscriptions and n 1c** certain); Nineteen ih 
Dynasty (30 inscriptions); md Twentieth Dynasty (22 inscriptions); 
al^ti 38 certain inscription! and 4 lew certain of the M.dtfle Kingdom; 
iS certain itueriptions and 2 less certain of the Nineteenth to Twentieth 
Dynasties and ig msaijKkms of which the dak^ were altogether 
doubtitiL 

In the Wadi Nasb there %va* one inscription on the rock of the 
Twelfth Dynasty, 

Th e inscription * tn those instances where there w n any reference 
to the nature of die iCtMtki undertaken, frequently made mention 
of turqiMiK 1 and once of copper, hot thc% were very unsatisfactory 
far use at a history of Egyptian copper mining. Thus the earlier one^ 
(First, Third, Fourth and beginning of Fifth Dynastic* respectively) 
merely recorded the names and title* of the Pharaoh*, ihen reference 
to the leaders and officers of the expedition* were included (Fifth 
Dynasty) and at bter date* statements of the objects of the expeditions, 

T The mjfd is employed in die pail ten re *« numy M ihr rescript khii hire 
dilirr hern destroyed or removed. 

* The wnrtt u%t%\ u which ^irjud irjvtttattm M HtadMhtrej *« y jGi. 
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Although there can be llttk doubt that all the expedition y were for 
the purpose of mining either topper ore or turqudse p Thcie h no direct 
proof of this Irom tlic inscriptions themselves in the awot the earlier 
ona which might have been merely punitive expedition * though they 
4fc believed to have been more. 

In addition to the workings at Magharah and at Serafait d Khadiim 
already mentioned, ancient working! for copper oie exist at the 
following-named places in the neighbourhood ol Scr.jbit el Kiiaihm 
i, Gcbd (mount) Um Rinna* situated KRW.af Scnibk el Khadfan, 
where there is an excavation some 20 metres wide, one to two metres 
high and about 50 metres long. Thecae extracted wa> malachite, trace* 
of which xtiU remain. 1 

3_ Wadi (valley) Malta* These workings are close to Gcbd Um 
Riiuia, Wadi Malta draining the eastern flank of the mountain. The 
ore milled malachite, small quantities of w hich *[ill exist/ 

3* Wadi (valley) Kharig, called Wadi Halliq by Enron, This is 
situated to the west of the northern portion of Wadi Nash- Here 
there Is an excavation about 100 metre* bug, 10 metres wide and two 
metres in average hdghL The ore extracted was malachite* which 
practically has been cadmusted 1 * 

In the sauth-east of The peninsula ancient workings for copper arc 
and ancient slag heaps cs;L« m several places namely: 

i + Near the plain of Senncd. The working here is in the nature of 
a dyke, which has been excavated for nearly two miles and is 
1 exceedingly rich' in the blue carbonate (azurite}- 1 

z_ In the hills wfcjt of the Ncbk-Sherm plain. Some of the ore is 
malachite, and pouihly this abne wa* worked aodcuily, but chrywcolk 
also exists a deposit having been (bund by modern prospectors at Wadi 
Samra (sometime* called Wadi Ssnwa)/ 

j, Near Wadi Kjmfhi, one of the feeders, of Wadi Nasb^ which 
enters ihe Gulf of Aqaba at Dahafa.* 

In addition to the slag heap situated at some of the nunrs. which 
tu*'t already been mentioned there arc also a number of others where 
hJjcjc are not jiiv mines, the largest of which is in Wadi Nash (called 
Wadi Ni*ib bv Ba]l)i which is situated north-west of Scrabit d 

1 J. Hall, op. rtf.* p. i8S. *T Earmn, aft, rtf., p. HS& 

>T B^rrnu. Op. ^ pp [*?, aoG- 1 J- Bad op cit.. pp. itjd, igl, 

* W F- Hume J Thr Topog. and Grd of rht Prn of iiPMi 1Suulk-£*rfrrr 
P&Tti&ff}, (3p. Ill, M*. 

* Kindi* commuokated by Dr. Bali 
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K^ adim In this wadi, « already staled, there is an inscription of 
the Twelfth Dynasty. In continuation of this heap there is mith 
scattered slag aU the way up the path to the stela of Auiencmnre* 1V. 1 '^ 
Similar, but smaller, ancient ibg heaps exist at the south side of 
Seh BaJba (the lower part of Wadi Nash), which h situated to the 
south-west of Sciahit d Khadhn/ 

Another ancient slag heap is at Gebel (mount) Salariat south of Gebd 

Hebran/ 


Eastern Desert 

Copper Oft exists in a number of localities in die eastern desert, 
yiamel y ; 

1. Jn Wadi (valley) Arabs, which is situated almost due mi of 
jfcfti s ud" (about Lul 39* N.)* near the Gulf of $u&* A ipceimEJii 
of arc examined by me was chrysocoUa: the amount of ore is only 
mall and there is no evidence that it was mined anciently/ 

2. At Gebd (mount) Atawi, which is situated a little south of the 
latitude of Luxor, but nearer the Red Sen than the Nile, There are 
ancient workings, but the nature of the ore » not rated/ 

3. At Gebel (mount) Data (approx. Lat. 28 Rj Long. 33 E-), 
where there are ancient workings. The ore is chrysocoUa/- * * 

4. In the Dungasb gold mure, which is situated cast of Edfti 

(approx. Ur, 24* 50' R; Long. 33’ 45 ' E ->- Thc oamre of *** osc 1S 
not stated, nor whether it wat worked anciently: the amount of ore 
ii probably very small/ 

5. Among the low hills south of Wadi (valley) Genial (Ut_ 14 
35" N.j Long. 34* 50' E.). The ore is malachite, but it is not stated 
whether there are ancient workings/- 11 

6. At HamUh (Ul 24' 32' N.; Long, slightly E. of 34 ). There arc 
old working* with ihice ftiam shafts. 1 he ore is chalcopyritc (sulphides 


* W, M- F. l'ctrw. ftottrtAes ns Stcj,. p. 17. 

: ] E&il, op. nr., p. t|. 

* Y. Burton, op. fit-, pp. 44. -mS. 

J T. A. Rkkartk Min end Metals, r, pp. 1 &- 7 , 

* W. M. F. Petrie, op tit , [>p I&-3- 

* T, Bulan, Dp. cit . p. asb. 

f W. F, HutlW, prpLn. Notrj fd Grid Stop of Egfpt, p. JJ. 

■ T. ildtroa and W, F. Hume, Top. Grol. of thr Easier* Dnrtf of E&pl, 
Crustal Portion, pp. 33, ayp 

* J. Welli, Report 0/ thr Dtps, of Mints, 15)06, p, u. 

*• W. F. Hnmc, A Prtiim Report do she Grot of the Etstfrt* Desert of EQfU 

pp. 41, 56. 
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of copper and iron). Tbt side* of one ihaft arc encrusted with blue 
copper compound* formed from the pyrites. 1 

7. At Abu Seyal (sometimes wrongly tailed Abend) m Lai 
aa* 47* R Wells reported that tic ore occurred in the iorm of 
pyrrhotite (iron pyrites) associated with copper pyrites, (copper 
sulphide)/ but; although there may be copper pyrites at some distance 
bebw the nurfac^ the ore exposed is chrysocotla, The mine was 
worked extensively in ancient times and some at least oi the ore was 
smelted at the mine, as there arc remains of ancient furnaces and slag. 

8. At Vm Semiuki at the foot of Gebd (mount) Abu Hamamid T 
about 50 kilometre* from the coast north west of Rss Bena^ there 
are extensive ancient workings with several shaks. At the surface* 
the ore is malachite and a^urite* of which there is a thickness of about 
seven metres and below this are copper and zinc sulphides and lead 
ore (die zinc sulphide containing ulvcr). There arc alsn ore crushers, 
pdttery (possibly broken crucibles) and dag. These arc the most 
important deposit* of copper ore yet discovered in Egypt, some of the 
workings being 40 to 50 feet underground/ 

In addition to the ancient slag heaps, already mentioned, situated 
at the various mines, there is also one where there are no mines, 
namely at Kubban on the east bank of the Nile opposite Dakka 
(Lai. 23* io # N.)/ 1 The origin of the ore smelted is not certain, 
though it is often assumed to have been that from the Abu Scyal mine, 
pan of which .11 least, however, was uneltcd at the mine, as the 
remain* of ancient furnaces and slag attest. 

Quality of Ore 

Very few analyse* of Egyptian copper ore have been made or pish 
Ibhed and the only otic* that can be traced arc a* fallows: 

Stmi, (*J) South western mines. This ore yiddi from 5 to 15 per 
cent of copper according to Rickard* and up to 18 per cent according 
n> RuppcU/ (i) South-eastern mines. A specimen of ore analysed by 
Professor Desth gave 3 per cent of copper/ 

1 Df J. Ball, private conurEunicsnan 

x J Well 1 1 r p 54 . 

r \V. F- Hlmtic, Gc i*iog\ of Egypu Vrait it, Pin lit, pp, 83^4, 

*1, SdJ, The Grog and Ge&f of SvuikEtfterm Egypt* p. 

# C, M. Fifth, The Atthr S*mf of NuHt, fir pert f#t p , ^4 

* T, A. Rkkird, &p. cir* p- 096. 

r E, RtijFpd!. Keiirn m Subien Kordufan and dem ptirmseketi Arah-tt t p, ibb 

1 Rntuft kindly nipplj«i by Mt. G. A Gaiftit, Hgu. Sot, mctaii] Cfimmincf, 
Hi 1 lliIi AMCiinon. 
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Eastern Dtiert, (a) From Wadi Arabs wo specimens of ore 
analysed by the Chemical Department* Cano, gave 36 and ^9 per cent 
of copper re iptc Lively. i [b) It is stated that ihc Abu Seyul ore yields, 
on an average wed over 5 per eeot of copper and dial in places it is 
very rich and may give as much as 20 per cent/ (c) A spedincn of 
ore hum the Abu Ha mam id mine gave 13 per ecu? of copper. 1 

Amount of Qfr 

Some evidence of die amount qf ore dealt with anciently in certain 
districts may be obtained from the dimers Atom of the ancient dig 
heaps, but lie data are very Incomplete, And* even it it lie assumed 
r3i;ii all the heap* exirt and are known* which Almost certainly is not 
the case, many of them Itavc neither been measured nor e^utuned. 
The various slag heap* that are known have been mentioned already; 
but the only ones of which Any parricuLarj. are given are those of Wadi 
Nub, Sch Bsha and Kubfcmn* which may now he considered. 

SLtg Htap at W&S Nash, The dimensions of this given by Petrie 
in 1906 are 500 feet king, 300 feet wide and b or 8 leet high. 1 Petrie, 
however* quotes Bauerrmn (an English geologist who explored the 
district in i868) t lor very different dimensions, namely 250 yards by 
iq 0 yards/ while another writer gives Baucmun's dimensions w being 
350 yards by 250 yards bv 8 or 10 leer/ Baucnuarvs own statement, 1 
however, is that the slag forms a roughly elliptical heap* about 350 >.irds 
long and 200 yards in breadth* the depth being very variable and piob 
abiy not more than 8 to 10 fret at the most, but that over the greater 
part of the area the slag forms only a thin coating on the foci. Mr. 
G. W* Murray of the Desert Surveys of Egypt, w hn measured ihr 
stag in 1929* found two heaps : 1 (1) An area roughly 230 * HO metres 
with a ei average depth of 1 metre: (a) an area oi l^OXfo metres, very 
irregular, but very thin/ T 

Peirie’s estim-itc for the amount of dbg present 2; too,000 tons, hut 


>J-[£Urt1 kimilv mpplird toy Dt W, F. Hubk. 

* |. Wfilk Xrpart »f ik* Deft- of Mtn^ 1**, p J* 

1 Kindly ctuntnuiiicated by Mr, ft. S. Jcnkifi*, Imp Uqpt- 

Quarrici 

4 W, M. F, Petrie* op. eil* p. »7- , _ . „ 

* Anon,, /Vtf Copper of Simi, in and Setntific 

M. 44 ^ 0 , - 

* H Buicmom, Qmrt fo»rmi C^olog^ti Sfr*r*y r axv (1869), p, 
r Cr. W. Murray, jirmu eommwuK^iKSfl. 
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Rickard, taking Bauenmn's measurements, makes the amount only 
50,000 tons/ width ?ams mud a too am all for the dimensions given 
(which are in yards for the length and breadth and not in feet, 05 is 
the case with Pc trie *s measurements) and if an average depth of Only 
two feet be allowed the result would be t *8,000 urns* 

In order to arrive at the weight of the ibg it is rveceswry to know, 
not only the measurements of the heap, hut also the specific gravity 
of the material, and this docs not seem to have been determined, but 
naiy guessed. In die absence of specimens of the Wadi Nasb stag, 
l dererrained the specific gravity of five specimens of similar copper 
slag from Seh linhj, which were found to vary from y 1 to 3.5, with 
a mean of 3.36, and this will he assumed to be approximately correct 
also for the Wadi Nash dag. On this bads the calculated weight of the 
dag it a* fellows 

(ir) From Petrie's dimensions, 98,000 torn, which it very close to 
Pctnc'sown estimate of 100,000 tons, 

(£) From Bauerman s dimension^ probably not Ich than 100,000 
tons, suite with an average depth of only two feet the amount would 
be JiS k ooo tons, 

(c) From Murray’* dimensions about 90*000 tons. 

Rickard mitt that the dag contains 3,75 per ccm of copper/ which 
on 100,000 mill of slag represent* 1*750 lom rjt copper : he assumes 
this to he one-third the copper content of die ore and therefore chat 
two- thirds of the copper^ or 5*500 tons, were extracted. 1 

SIig Hrap xi Sch Eiiba, The dimension* of one heap as given by 
Petrie one 80 teer by 60 feet/ but another estimate h 50 feet by 50 feet 
by 1 loot/ Grtaves, however* states that both these estimates arc too 
high fox the dag now present, but he also says that die heap is 

1 Ti A. Ridcirtf. Capptr yn4 GW-rf hi tart d f tkc A** rent jifypwi* in £*£- 

And Sftnir.£ fauTnui-i'ren, June auUi, 1915* p. J0c>6* 

9 A specimen li f dag. pnobabty ihui from Wadi Saab, analysed by !kbtlicn 
(/fadcusr E/ypc *9*4. p- *0) contained 14.65 per cent %< ropjxr. llu* sbg, 
litiwcTCi* n nos t»ly not of uniform cowi^uitioD, kuik being strongly fused 
and Trry hard, bUck and glassy looking., and wtfrir being very green ml on ly 
partly ttoed, but it romiiro metallic copper, both in large piece* and in cow 
giuini and. tiniest properly sampled by a competent-ptriiin,. an analyau of a n 
LKiliucd ipecLwen ;* iikdy to be mtckading r Mr. G. W, Murray informed me 
tint ooe ipcomcrt analysed gave 2,3 per coat of copper. 

* T. A. Rkkjtd, Afaft J fid MeWt, I* pffc 196-7. 

* \V\ M. F. Feme, n> v p. ^ 

1 By Mr. ft. S. J enkins* Wp. Dcpr. Mm a and Qiumct, Privirt eons- 
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gradually being washed away/ The specific gravity of the dag T as 
already sated, ii 3.36. The weight of the slag, dierefbre* from the 
dimensions given, would be either 450 tons or 235 tans, according to 
which estimate ii taken* and the amount of copper ottmctoJ. 
reprcKHtcd by this shg H would be cither 35 or 13 ions. 

Heap <j/ J£fi£Am. This heap is 105 feet long a ltd 13 feet broad/ 
hot the height cannot easily be measured on account of the atoimulated 
sand. Let it be assumed to \*c 2 feet- The spodhc gravity of the tu-rj 
specimens determined by the author wai a.8 and 3,0 respectively, or a 
mean of 2.9. The toed amount of sbg. therefore* is 220 tons and, if 
the amount of copper in ibe original ore and the proportion extracted 
be assumed to have been the same as for Sinai, thik heap will represent 
about 12 tons of copper. 

On the evidence of the slag heap at Wadi Nash, rhe minimum 
amount of meialuc copper yielded anciently by the Sinai rtiiiKi. up 
to the date of this heap [Twelfth Dynasty) amounted lu a minimum 
oJ 5,500 tons, though probably more. Thu must be supplemented by 
the amount smdted at Magharah, Seh Baba, Gebcl Saiariat* the pLiin 
of Senncd and die hill region of the extreme south-east, which together 
was probably considerable, though except for 3 portion of that from 
Seh Baba, no miniate h possible. To the copper from Sinai mutt tie 
added that extracted from the mines of the astern desen* for which 
the onlv basis for jn estimate is the dag heap ar Kubbaa, which cer* 
tainly represents only a small fraction of the (oral ere smelted, 
in any consideration of die total amount of copper yielded by die 
Egyptian mines and whether or not it could have been stii&tieni fur 
the needs of rhe country until .ihout the Eighteenth Dynasty, when 
admittedly copper was imported from Ada, it should not be forgotten 
that Egypt was then, as it still is* a comparatively stnyl] Agricultural 
country where the greater proportion of ihe people did not use copper 
and mote than 5,200 years after the first use of copper in Egypt* namely 
in the year 1800 or only 145 years ago, when copper was employed 
for many more purposes and very much more extensive!) than in 
ancient Egypt, the entire world 1 * production only amounted to ro,co:> 
tons. 4 In relation to the amount of copper used in ancient Egypt, the 

J Mr, R r H. Graves, ismedy CaatraSkr Dtp*. A Mim wad Quurm*. Frit as* 
mmrmfflkaDoD. 

2 Kuidly metiurcd fear the author by Tcwfjq Eilcndi Routaa„ Chkf Impci; tor, 
frept. of AtitiquEiic*, Upper Egfpf. who jtso MpftitA ipearMA 
1 ft. Aittn, C&pprr Qrfj, p. 
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product of the Sinai and eastern desert mins must have been enn- 
aiderabte and dc Morgan's criticism that the quantity of ore from Sinai 
(he does not appear to have known of the eastern desert supply) was 
* insignificant 11 and that T Egypt must be ruled out absolutely from 
among the copper producing countries T1 may be disregarded. 
Although Lepdui did miitakc the manganese ore capping Mime of 
the Sinai peak* for copper slag (he writes of H great ikghiU$' s and 
1 artificial mounds* 'covered with a massive crest of slag*) 1 this in 
no way either destroys or lessens the value of the facts respecting die 
number and extent of the ancient workings Ibr copper ore and the 
ancient slag heaps that have been enumerated. 

Dait of mrhest Mining 

Owing to the ftet that copper ore and turquoise were both mined 
at 1fee only two IccaJiues in Sinai where inscriptions, have been found 
namely at Magharah and Scrabit cl Khadim, and tbit both materials 
Were used ji an equally early dare 5 (»i was also metallic copper) there 
b no certainty whether the earliest inscriptions rcter to copper ore or 
co turquoise. That during the Old Kingdom some at least of rhe 
mining at Magharah was for copper ore is proved hy the rinding n\ 
minin g settlement* of that date with copper ore, crucibles, copper slag, 
waste scraps from smelling and an ingot mould/ The fact, coo s that 
a copper IXfrhead of middle prcdynimk date 1 and also the copper of 
which certain metal bands of First or Second Dynasty date* were com, 
psed contained manganese, is .1 very strong hidicatkm that the original 
copper ore had been obtained from the neighborhood of the manganese 
ore deposits in Sinai, that is probably from Mngharah. and h if so, then 
the Sinai ore was being smelted for copper as early as the middle 
prcdyna&tk period. 

A stela has recently been found in the desert south-east of Aswan 
dating If ttm the reign of Scst>«rii 1 (Twelfth Dynasty), an which it h 
stated that a certain official named Homs h^d been ordered by the king 

1 J, ilc Murjsjn, Prchii ftmt- M*n t p + 114* 

L R. Ixpsiur DtttvimVs in Egypt. Eituopm and the Pentmute 0/ Si mu. p. m®. 

J Capps ott tffiab£hite) H mnLiSJi# pci ppei and nirqumK wnc *\\ used in rhe 
Bidarun (ktuj-J (G. Brunton and C. C^on ITompujfi. The Badunjfs Civitifgpnm T 
pp . =7, 4] r 5$). Mr Bran eon Ilui informed me thai ihe mj certs L ongmaily cksaet! 
doubtfully a* turn wise has nm* been drJmifcdy idemifWd at tiuquniir 

* W, M r. Pm nr. o/i, of- p. 51. 

A s« a . 9. p. 

* W r M F. TVtrk, TAt? R#\*l Tvm&i w et. p 40, 
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Present* of copper from Alasia to Egypt in the Eighteenth Dynasty' 
included 5 talents, 0 talents, 18 talents, 80 talents, 200 talents and 
* much copper/ 1 

Copper Ores 

The copper ores found sn Egypt (including Sinai) arc principally 
axuriic, dupocofia, malachite and sulphide, whose occurrence has 
already been dealt with in connexion with the ancient mi net, but which 
may now be considered in greater detail 
Azurite is 2 beautiful dcep-Wur baric carbonate of copper that occurs 
jn copper deposits and is found both in Sinai and in the eastern desert: 
being an oxidized product derived from the decomposition of topper 
sulphide, azurite always occurs at 01 near the surface and hence is 
found and worked easily; i< tines mi occur in any great amount and 
is tux nearly so plentiful as malachite, with which it i* generally 
associated. Aleurite was employed andcfitjy in Egypt both « a source 
of metallic copper and as 3 pigment/ until for the latter purpose it was 
displaced by an artificial blue frit* 

Ghrysotolk is a blue or bluish-green ore of copper that chemically 
comists of die silicate: it occurs both in Sinai and m the eastern 
desert of Egypt; in both of which places it appears to have tiecn worked 
ant'tently to a stnall extent as a source of metallic copper. Apart from 
this use of the fire and from its occasional employment as an eye-paint, 1 
only one example of cluysocolla from ancient Egypt can be traced, 
namely* fashioned into a small figure of a child that was found in a 
predynMtic grave at HierLikonopcilis. 4 - • 

Malachite, the atidem Egyptian name or which was fhermet, is a 
green basic carbonate of copper that was the principal and earliest ore 
of copper used undent!y P because, like actinic, it ii an Oxidized produce 
derived from the decomposition ol copper sulphide, and therefore is 
the ore found on the surface of most copper ore deposits: it occur* in 
Egypt both in Sinai and in the eastern desert, from one or both of 
which places the early uipplv was derived. 

The me of malachite in Egypt gi^a back to the Taiiati 1 and 
Bidariau periods* from which time onward*, until at least the 

* $, A- E Mrrrrr, TAr Amanda 1* pp. nj[* i££j, jc^, 

1 Sec j?L 35a, 3 frrc p, idi. 

■ J E, Qtifhdf inti W f Great, firmifif^cipQ/rr, n, p. 38, 

" I. E Quihtil *ud W M F. Feme, Nitrj {ojreprijV, 1. p. 7. 
fc Gr Bruotan, hfoitggrdds, pp 6, 34. 
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Nineteenth Dynasty, it was employed us on eye-pint*: it was used, too* 
At ad early date as a pigment fdr mural painting 1 and fur oilier pun 
pdses, including the very imports nr one of colouring glare and gU^s, 1 
and very occasionally also for making beads, amulets' and other tmall 
objects; bur ihc principal valu^ of malachite in Egypt was as a source 
of metalhc copper, and a is the richest m copper of dI the ores. 

Copper Mtnrng 

Copper ores, principally malachite, almost certainly were obtained 
at first and for a long period entirely Jrom surface deposit without 
any attempt ai underground mining. For extracting the ore nothing 
more elaborate titan crude stone (flint) loots- would have l<en required; 
hot for cutting shaft* at a later dale, to follow the vein of ore under¬ 
ground, copper chisels undoubtedly were employed and suitable chisels 
existed from the bee predyoasue period onwards. In the Sinai mines 
Petrie found evidence of the use of copper chisels only, and not of 
ttone mob for cutting the rock, 1 


C&ppcr Smcltmg 

After die ore had been mined it probably wai crushed and hand 
picked and then studied. 

At the present day copper is obtained from its ora by means of in 
elaborate scries of complicated metallurgical operations conducted itt 
special furnaces, iht exact nature oi the operation and the type of 
furnace used depending upon the kind of ore dealt with. It is not 
proposed m describe these methods:, but the treatment in its simplest 
form of the oxidised class of ores, to which malachite belongs* may 
be men tinned- Et consist* in mixing the ore with coke and suitable 
fluxes and heating in a furnace provided with a blase The andent 
Egyptian substitute was to mix the broken ore with charcoal in a heap 
on the ground, or in a shallow pit, this sometimes being situated in 
a special position, such as the side of a hill, or in a valley, as in the 
ea*t gf the Wadi Nash in Sinai, m order to take full advantage of 
the wind* the tact that a current of air caused the fire to bum more 
fiercely manifestly having been noticed at a very early period. At a 
taler date bellows were mexL 

1 Sctp. p£ J Sre p, $96. 'Seep. 19S, 

a W r M. P. Petrie, op. pp 4S-9, Gf, i6l 
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to collect 'tappet of the Land of Nubia/ J IT^h and the slag heap at 
Kub!)ju art the sole evidence at present of any date in connexion with 
mining in the eastern desert, the fort at kubhan having certainly 1 w<n 1 
occupied during die Empire, but not earlier than the Twelfth 
Dynasty/' T - 1 It should be noted that m the enumeration of tribute 
taken by the Egyptians at various times from the peoples who dwelt 
to the sou lb, there Is no mention whatever of copper, thin. suggesting 
that tht copper mining in the eastern desert was always in the hands 
of die Egyptians and not of the Nubian? Strabo possibh refers to 
the eastern desert of Egypt when, in describing Ethiopia, he says that 
* There are also mines of copper, iron and gold ' * and Diodorus has 
practically the same statement, nnmdy, P It is said there axe in it (Lc, in 
Ethiopia) mines of gold, silver, ifnn and brass , * r ' 1 but the geography 
of this umc was very vague and southern Ethiopia, which was in the 
Sudan, or even the Sudan generally, where such mines exist, may have 
been meant, rather than the northern part of Ethiopia, which was in 
Egypt* 

The earliest references m the importation of ujpptr into Egypt from 
abroad (excluding Sinai) are nf the Eighteenth Dynasty in which, as 
also in the following dynasty (Nineteenth Dynasty), copper was 
received from Retenu T and Zahi* in Syria; from Arrapaduti/ in 
western Asia (which is thought to be the modem Kirkuk* situated 
between the two branches of the Zab river in Mesopotamia); from 
Asia 1 *! Imm God's Land 11 (a name used to designate several diflertm 
and widely separated places, including countries in western Asia, the 
eastern defat of Egypt and Punt); and from hy l * (which is often stated 
to mean Cyprus* bur which Wamwright has shown not ro Ik Cyprus, 
hut a country situated on the coast of north Syria 14 ), 

1 Alan Rowe, Three New SrtJae from the Sottih-Essam Own, Artmtk* d* 
Strict it f Antiquitii & Yftgypie, sirs 1 x {1939k pp : 

1 C. M. Firih, 7 h? Arch $m*ey p/ Nuku. Report for iqoq-io. p. s 

1 A. II P. Weigill, A Gmdt mike Aatiqvitin of Upper Egypt, 191c, pp, 5*5-7. 

1 W. B Emery 2 nd I P. Kirmati, The ExnmjHbM mi Surrey fotuver 1 W'ji ii 
Ef&e&M and .idmdtrs. Jr* 1 * pp ^>-4+ 

* m : a* * * t 3* 

f I. H Breiitcii, ftp nt, 11. 447*471. 49** 5°9<- 79°- 

* it. 459, ^ 4&n 49c- * lt * I 11 

l# u w 45. 104. 175, 6i +1 755; n 217, si; P 910. 

w n*a74- “ h* 493* 5*ip 5«* 

^ C. A. Wainwiighl* AtjjAt# — A fowl and 4iy\ til Kho* Britroge zor altt?* 
GfjcAfchic, ijjij, {Original pacing not given in rtpd&L) 
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CurreUy found in Sinai the remiitu oi an ancient fumacr that had 
been tiicd for smelting topper ore: it consisted of a hole in the ground 
about two and a halt feet deep surrounded by a uoik wall* through 
which there were two blast holes. 1 

Suite topper melts at 1,083“ c - ** an i»p>*siWc temperature 
to have been obtained with the primitive methods suggested, if only 
a small quantity of urc were operated upon at one time, Coghkn 
slates® that to smelt topper from malachite or other carbonate ore a 
temperature of 700 C to Boo" C. is sufficient 

As a result of experiments in simple method* of smelling copper 
ores to produce metallic copper, Coghbn suggests 1 that copper was first 
produced acddcntillVi nor in a camp fire* hole in the ground, or other 
open tire, as 1$ generally supposed, but m a pottery kiln, that is in a 
dosed chamber. But metallic copper was known long before pinery 
kiln:- were used, and ] suggest that metallic copper was fost discovered 
in connexion with the glazing of steatite, or quarts, the latter being 
cither solid, or powdered (faience core material), and 1 have pointed 
out 4 that a dosed chamber must have been used for making glared 
steatite, glazed solid quartz and to sente. Ef this is accepted, then 
metallic copper must have been an Egyptian discovery. 4 

When the smelting was finished, the unburnt and partly burned 
fuel probably would hive been rcrooved T so as 1 <j allow the metal id 
eoch which then would have bom broken up into smaller piece* for 
use, this possibly having been done when it had just become toHd, at 
which stage copper is peculiarly brittle and easily broken up by 
hammering. 1 Gowrand stated that this method of treating copper still 
survived in Korea in 1884, 

As pointed out by Rickard/ the primitive method of smelting 
practised mutt have resulted in 1 a spongy mass of metab incompletely 
fused and containing extraneous matter/ 


1 C T. CtirrcMy. W. M. F. Feme* firjrcreArr m Stmt, |*p. 242-3. 

■R H. Cogtitan, T*rr Amtiqmntf /oanui, u (1942k p. 27. 

- if. H CagliiaOp Scirhr Experiment! I he Origin of Early Copper h Mam, 
July t 939 * pL 

* A. Lucai. Glazed Ware in Efjfp, India and Mtwnouinu.. four turf of Egyplmn 
ATtJkaeokfy, rsrr (1936k p See ilw p, 200 of thn book. 

* S« fo»™*J of Egyplitn Jn hatviQgy , No. 31 (1945), pp 96-7. 

•T. A. Rickard* Ifrtafr, i, p n6 r 

T W Gotland. The MeiaU hi Antiquity, jlWW fioyji ^fjuArep, fiurL, Jrui 
(191a), p *41* 
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Copper Wording 

In order to shape the pieces of crude copper obtained by breaking 
up the mass (nev« very large) from the furnace and to fit them ibr 
use* RKCsunly they would have been hammered, since it would soon 
be discovered that copper was fairly soft and malleable, ..od this 
hammering would have consolidated die metal and would have freed 
It from some ol die grosses impurities. AtUtter dale the crude copj 
was probably rein cited in order to improve the quality. A crucible, 
probably for melting copper in order to re-melt it, or cast it, of Seventh 
to Eighth Dynasty tlite, was found by Brim ton in die Qau-Badari 
district. o| winch he uvs 1 it ' is < : rough grey clay or ashj rlic inside 
surface is vitrified in places and shows traces of copper slag. Outside 
it is coated with some kind of plaster. The opening is half-way down 
the side, and it luts nu spout. The height is about 5 inches.' Petrie 
also found crucibles that had been used for copper, of which, however, 
very few particulars are given. 1 As there were no such appliances at 
an early date as sp ec i a l tongs for holding hot metal, ail hammering nr 
first necessarily was done cold, which has been proved from the 
microscopical examination of ancient topper objects. 

At a later period it was discovered dial copper could be shaped more 
quickly and more easily by melting it and pouring it into moulds while 
liquid, the moulds being open ones, Petrie states 1 that they were ' cut 
out ol * thick piece ot pottery and lined smooth with fine day and 
ash," which seems unnecessarily complicated, since it would have been 
much simpler to have impressed the shape of a previous!* made object 
in wet day and then dried and baked the day. when it would lu'.e 
become a pottery mould, Stone moulds also were employed, j possible 
example being the cue found in Sinai by de Morgan. 1 The earlier 
evidence of casting copper known to me is that cif an axe-hcad of 
middle predynaitk date found by Brunton and examined by Sir 
Harold Carpenter, who concludes * that it was east roughly to shape, 
and then either cold-hammered and annealed or hammered while 
hot.'* 

’ G. Brunton. Qmt and frrfarj, 1, pp, 36. 67; PI XU (15). 

W. M. F. Petrie. (**) Ronrrio n» Jjwi, pp. yj, iij ; p|. 161; (/>] Tcott and 
Wrapont, p. (Sr. 

* w M, F, Petrie, Tie Arti end CrtfU ot Annum Egypt, 1910, p. joo, 

* |. dc Morgan, op. «t„ t, p sj 

* H. C. H, Cat pen ter. An F-gypnui Axe Head of Great Animiiirw Nmutt. 
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Blowpipes wees used Ltiumly as early at the Fifth Dynasty 41 they 
art depicted m tomb of that datCy 1 whereas bellows ire not sbowt) 
before die Eighteenth Dynasty.* 

When the cast object was a dagger, knife, or third, the cutting edge 
natural I v would Love been hammered to thin zuid ahape ll and ciii^ 
hammering would have hardened the metal considerably, a iict that 
hardly could have escaped notice long* If lummored too much* how¬ 
ever, copper Liecomcs bit tile, which ulio soon would have been 
observed and avoided, rim it is not likely that the remedy tor 
brittleness would have been discovexed until much later. This remedy 
is to beat the copper to a temperature of from about 500 ' C- to 700* C. 
for a short time, the process being known as annealing or tempering, 
the tempering of copper being the softening and not hardening, as 
lomeLhntiiA wrongly uaied. The only secret of hardening the ancient 
Egyptians knew was 10 hammer it* and the 1 Lrot art * no often reJerred 
to is j myth. In ;m aptfiffirrit made by Oc*ch it Was shown thai 
copper with an initial hardness (Rrinell scale) of B} was raised to a 
hardness of 135 by hammering/ Modern sted rested in the same 
manner vanes imm 100 to 800/ The proccu of hammering * produces 
an abnormal state of crystal! 123 Lion in which copper h harder than 
In the ordinary stale. The abnormal scut , . , would have relaxed 
after a certain hme and the copper would have again ass 11 turd its 
ordinary soft slate of cry stall i nation." 1 

The Egyptians became very expert jt -in early dale in the art of 
working copper s perhaps the meat remarkable examples of this 
being die large statue of Eepi I (Sixth Dynasty) and the accompany¬ 
ing small statue, which arc the oldest Egyptian mirtal statues 


i G. 5u-indmtl. Dai Gt&& drs Ti w p. 134 

■ r. E. Nc^tcfty* Tn* UJe of fol*i'BjM. IT XViXL N. <k G. Divio, (jj The 
Tomb of Ftiprmr/i H XXVI; (£) 7 'le Tamfr of T*po SrgtktrH PI. X N. nod N. 
dr 1 Jaiii Davits. TAc Ttiwfr of N™J(Azp€noOOab. -imenmv;- j ttj 4nalAof t 
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N, dc C. Davies, 7k* Tombs of Dtit cl GeMm, i, PI. XIV; it, FJ*. X, 
XIX P Di^ll jnd <tthrrt, T&r Mrrm^ i„ Pit jo, 3 a P. E New 

berry, B*i Ham* », Pli_ IV, VIL XIV, N. de O. Dana* TAt Tomb of Tw 
Qffkiidi, PI. VIII, T he Tomb vf 7W Sculptor/ r PI. X; TAc Tomb of PHyrmn*. 
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known, 1 one of them being alio the large*:. Tile metal of which these 
status consist is often stated to be bronze, on the strength of an 
analysts quoted by Mmpero* (who disregard: it and calls the (petal 
copper), which was nude by Professor Mono of Rome and shows 
per cent of tin. 1 Itsre is, however, considerable probability that 
some confusion of samples occurred and dut rfie specimen examined 
wa* nut Irons the statues. The material was examined also by 
Dr. Gladstone/ who reports thar the presence of tin was doubtful, 
j analysed a sample taken by myself from the larger statue and found 
ihc meta! to be copper free from tin, and since then Professor Desch 
has published a detailed analysis showing yet. a per cent of copper and 
n° tin.* With respect to these statues it hat never been established 
definitely whether they were hammered to shape, or cast, both opinions 
hiving !<eji expressed, but, in my opinion, casting, which would have 
had to he done in dosed moulds, would have been impossible at Uut 
period on account of the blistering that cakes place due to the 
absorption of gases from the atmosphere when the copper is being 
melted am! the giving off of these g«cs again when the copper cools. 
What seem to be the earliest casting of copper in dosed moulds known 
in Egypt are the four copper boxes found hy the French Archaeolo 
gieal Expedition at Tod in Upper Egypt/ rw<i of which measure 
approximate!y $0 x 19x13 cm., and two 45x39x19 cm., the 
metal being one millimetre diitk, TV lids slide m grooves, and on 
the bottom of each Iwx there arc two cross pieces. Over large areas 
the metal is pitted with holes, which 1 believe to be * blow * holes and 
not the result of cormian, although the boxes were corroded super' 
fir Lilly. On the larger rtf the two boxes in the Cairo Museum,* which 
l cleaned, there is .1 small patch on the under side of the lid and a 
very huge patch (about half the area of the bottom) on die bottom. 

1 'The Pfjii Itausa wen- not ihc mint ucunr of ilictr kind m Egypt. Ttie 
i lEcmio Mflrtc records I tit rnjfcin^ oi j copper startle af Kh wfch rmrli (Second 
Dvhastyy- II. H Hall. Tht Art of E&pt though M- Ago, tdmd'bj Sir 
r l,>cQPOfi Rosa, sr. 1/, and Sc tire iLitn ifijf Ul tilt Firsb bvsi .vry tbrf; u —p 
«™;r mnAyrjM, each etghr fill Iflfig iK Sctht, faxnu} of 
AKhawIog Jw t (igidjX pf* 

J G, Guide to tht Gtrn? Mmttrm, Eng, [tuni ign\ ct 

1 J. H, Gludueftc; Dtndftrk, W B M_ p, Pftnc. pp. 61 i 
*C H, Dfeagh, Rtpon on ihe MeiiJfurcLzai Earn, of Sjxzirhc&i for the 
SurntrUn Committee of ihc British Ann., Erpon af the British Atm, inaS, 

> F. Is ft-, Tot! P&wUrt dr tfot? Nftf J *m h <rntmt du Cain, 

m t* 9 Sn 119-30, 

4 Twn (if ihc tfrjsct ire note tn the Lqwttc MBWim, Pam 
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These I suggest are places where the casting failed. Although the 
content* of the boxes were non-Egyptian, ir seems highly pmhahle 
that the buses were made in Egypt, since the inscriptions on them 
are in Egyptian hieroglyphs. 

As excellent early examples of copper objects, the ewer and basin 
found by Rc inter in the tomb of Hetcphercs (Fourth Dynasty)’ may 
be mentioned. The basin and body of the ewer have been hammered 
to shape, hut the spout of the ewer has been cast and inserted, probably 
being fixed merely by cold hammering, since welding, brazing and 
the me of soft solder w ere not discovered until much later. Garland 
and bannister state’ that ' there is no positive evidence of welding or 
brazing of copper or bronze or of soft soldering before late Roman 
rimes . 1 Petrie,' and alio Fink and Kopp/ mention other similar ewer* 
and basins from royal tombs made in the same manner. Ar least one 
ewer of Old Kingdom date has the spout fastened on with copper 
rivets,* 

Although soft solder was not known until late there is an example 
of hard solder used feu joining copper in die tomb of Hetephcrcs. 
When I was cleaning the cylindrical copper sockets in which the 
upright po!» of the canopy ruled (which arc made of sheet copper 
form'd into a cylinder with ihc two ends, overlapping where they meet) 
a thin silver-while lover was noticed on both sides of the joints and 
between the two layers of copper. This on testing w« found to 
consist largely, if not wholly, of silver, though the presence of a small 
proportion of copper cann ot entirely be excluded, and it had manifestly 
been used as a solder. The composition of solder from a bronze flute 
of late date agreed * almost entirely with the bat quality solder in 
present-day use .' 1 The tubes of both the silver and copper trumpets 
from the tomb of Tm inkhamun are soldered and apparendy with 
silver. 

The plating of copper both with silver/ of which one example it 
known, and with gold/ of which there are numerous instances, also 
was practised. 

1 G- A. Ressner, The Tomb of Hdcp-bots, Bull, hfm. of Fine Am (5pmu/ 
HttmBft) Romm, uv (19x7b p- Ji- 

1 H Garland and C. O. Bsnnisler, Arxient Egyptian Metallurgy^ p. $gu 

* W. Sri. P. Prtne, 7A( Am and Cmftt 0# Antient Egypt, 1910, p, 99, 

* C. G Fink and A. H. Kopp. Mrtropebun Mutuum Stadia, it 

pp. 1^4-5- * Cairo Museum, No. J. 66004, 

* Sir P Moflii and a H. Mjrtn, The But hum, p. iV} 

* Srt p sfij. *Sre p, *£5, 
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Thin shed copper was us-rd certainly as early as the First Dynasty 
for covering wood and was listened on with copper nails, and narrow 
hands of thin copper were employed at an early date Tor binding joints 
in wood. 

From the analyses of ancient copper objects/ it is evident that (as is 
only to he expected) the copper employed was never pure, hit always 
contained small proportioni of other ingredients the most common 
of which were antimony, arsenic, bismuth, iron, manganese* nickel 
and tin, the total impurities generaliy amounting to lesi than one pet 
cent, though occasionally they were more. All these impurities were 
derived accidentally from the ore employed, and, with the exception 
of the bismuth, which would be deleterious, they would harden the 
copper. 

Statements are made sometimes with reference to the impurities in 
toppCT such as that " Various small amounts of alloys were used to 
harden it + probably by mixing ores for reduction; bismuth, manganese, 
arsenic and tin arc thus found used ** and * Down to this age copper 
was used with only small amounts of hardening mixture/ 1 Th™ 
stattmnm, attributing to intention what was merely the result of 
natural conditions, are not only contrary lo all probability, but are 
entirely unsupported by evidence. The only constituent added inten¬ 
tionally to copper in Egypt was at first tin f which produced bronze, 
aiuf at a later period, lead, which made tbe bronze easier to 

Bwnze 

The word bronze as used today has a wide meaning, and indudes 
a number ci different alloys consisting wholly or largely of copper 
and tin, but in some cases containing also small proportions of other 
ingredients, among which zinc, phosphorus and aluminium may be 
mentioned Early bronze, however, was much simpler and canrined 
only of copper and tin, with traces of such other ingredients as hap¬ 
pened to be present in the raw materials employed- At a later date, 
as already mentioned, an addition of lead sometimes was made, but 
such an admixture although of the bronze class, is not a typical or 
normal bronze. At the present day, ordinary bronze contains ahum 
9 no to per cent of tin + but ancient bronze is more variable, the 

1 Sre 543-5, 

1 W. M. F. Petrie, (a) Ufe m Amanti Egypt, pp. (#) Eryplma 

ArtMtetfure, p. jj, 

# W J , M, F. Petrie, The Am and Cttfu <r/ Anatni Egypt, ipio, p L tm 
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proportion of un ranging from about 2 per cent to about t6 per cent. 
Tin in less proportion than about 2 per cent is due generally to the 
presence of 2 small amount of tin oxide in the copper ore, and it 
would be misleading to consider such a mixture to he bfonste, since 
(be production of (he artifidajU-madc alloy marks a definite stage in 
the history of early civilimion that it i* convenient and desirable to 
keep separate from the sfiil earlier Wage when the only metal 
employed was copper, although this copper wa^ sonveiimet impure 
and rmghi eo n tarn a trace of tin. 

Thr ad van rages of bronze over copper ire (#) that by the addition 
of mull proportions of tiu + op to riliout 4 per cent, the strength and 
hardness of copper ii increased, particularly when hammered, though 
as much as 5 per amt of tin produces an alloy that becomes brittle 
when hammered, uulm frequently annealed during dir process. 1 At 
what date the danger of too much tin and the remedy of annealing 
for an overdose were discovered is not known; (i) that an addition of 
tin lowers die melting point of copper (copper, m.p. 1,083* C. = copper 
l) 5 per cent, tin 5 per cent, m.p, i.o^q* C. i copper go per cent, tin 
10 per cent rmp. 1,005* C.: copper per cent, tin 15 per cent, m,p. 
jjfVC.) 1 ; (c) that tin 1 notably increases the liquidity of the melt, 
thereby fa rili raring casting operations, Here we have the chief advan¬ 
tage of converting copper into bronze. Copper h a hid mcra] for 
casting, not only because it contracts on cooling . . , hut on account of 
its tendency 10 absorb gaso and to become porous thereby. The 
presence of tin checks the absorption of oxygen and other gave*/ 1 

The early history 1 of bronze is obscure, but one fact is certain, 
namely, tha( it was not discovered in Egypt, since, although it is 
now known that tin ore occurs in Egypt* there is no evidence and 
little probability that it was known or worked attriendy. and more 
especially because bronze was used in Western Asia a considerable 
time before it reached Egypt Although claims have been made for 
both Europe and Africa, there is no doubt that bronze was an 
Aiiiitk discovery* and it has been found at Ur ai early as abuut 

1 T, A, Rickard, pp ijj* 134. 

1 1> W. MeIIw. Jjtofninr tn£ Thc&jrtiad CAcmiitry, *n* p. 155, Vkkrrt 
(C, Vickers, Meikt **J ikrtr AB&jt. ipaj, p. *a4), quoted bv Rickard (T. A. 
Rickard, The Primitive Smelting of Copper uid Brctire, in Tim n fniK Utmmg 
**£ Utm Hhffff, t9^4->5, p *47) S**n lower figure, roundy 1,040* CL, $94* C 
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1 T. A. Jtkkaid Of. fir., |N IJ3. 
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3500 ix. to 3100 1 1 and t)ie knowledge of it liave spread 
iffltti Asia tu Egypt ami later rn Eur*«pL Although us^d to early at Ur, 
bnm;_e cannot have originated in sout hern Mesopotamia, since thu 
country tonLiins no metallic arcs. 

The simplest assumption to make With regard to the discovery of 
bronze is that it was an accident h a fid there are only lour fungible wivi 
m which it could have hapj^nedp namely First, by fusing together 
metallic copper and metallic tin; second, by smelting a mature of 
copper ore and metallic tin ; third, by melting the naturailyHxojmng 
^ombtnetl mineral cl copper and tin (stamiiic); and fourth, by smelting 
ci I her a naturaliy^ciuring or aniiidaU wtnadc mixture of copper ore 
and t m ore. The first two methods are out of the question, tmlr^ tin 
were known bet ore bronze, and ail the evidence available points to 
a later knowledge. The third method is most improbable, ncK only 
beeatASe the combined copper tin min rial, sbjxuuir, occur* only in small 
quantities and in a lew localities and became, if ever it had been 
employed, it could never have Jed cither to the use cf the principal 
and only important ate (cassifcmte), tor die use of which at a btei 
period there is ample proof, or to the production of meodjii. tin, but 
aim because die resulting bronze would have contained a much taiger 
proportion of tm and more sulphur than b tbund in early bronze. 
In one locality in China a hde of vtannite is worked at the present 
day. ' The metal obtained on smelting - , contains 4^57 per cent of 

tin, 497 of copper, 1*3 of sulphur and 1*8 of lead/ * Deseh says/ too, 
that ' The analyses of the early bronzes offer no support foi die sug¬ 
gestion that they were obtained acddenially by send ting miner ah 
which contain both copper and tin, SujtJi minerals are always of a 
complex character, and would 1101 give rise to scab pure alloys as the 
early bronzes are found to he. It would appear, therefore,, that disc 
brnn/xs have been made by mixing oxide ores of copper and tin, which 
muse have been done deliberately/ Later, however* Desch said 1 'It 
seem* natural to suppose dint a mixed ore of copper and tin war used 

1 C- H Dudi, ft apart on rAc 'riruttmgirjl Esmmmtnfrn af Spnrimm* for iht 
iwjnrrxjn C&mmiter* of fhz Bmkk Auotmitnt, in Entuk Anociatiewi Report 

^ PP’ 4J7H 1 

H 1- PJcrukxkilK in Ur Emmthni. If, The Royal Cemetery t C. L. WcoBej, 
M Davies Ti» Otti, p K 

* * r H Dock TAird Rrpon pf thr Sumerian Committee, in Report vj the 
Bmuh m $ 1930, 

1 C, IL Dpsch, Excerpt Tnw/ r Ntm>e*men Smrery t irv, 1933*34. 
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for the early alloys, so that the first bronzes we/e produced 
aedden tally. 

Exc 1 udmg P therefore, naturally purring mineral* containing both 
topper a ltd tin compound*, one is thrown back on an anificiaLtly-made 
mixture of the two ores, which* however, need not have been inten¬ 
tional id the first place* but which might have happened from the 
accident of rjjr two or ts Inning been found in close proximity to one 
another, as umtetUKi they ^cor t hut only in SIK& a locality* as until 
bronze wju known then: was no inducement to transport tin ore Irom 
one place to another. 1 

Being of foreign origin* bronze naturally would have been scarce 
in Egypt for some time after it firsi became known and a considerable 
period would have elapsed before the new alloy was widely used which 
is exactly wfisi has been found. It is always assumed that; though at 
first imported, bronze was made eventually in Egypt, using imported 
copper iiui iin. but for this there is no direct proof Since,, however, 
other toimnies in the cuitern Mediterranean ^for example Greece} made 
bronze—otherwise there would have been no me for the tin from the 
wcse to the commerce in which Herodotus and other classical writers 
bear testimony—it is nor unreasonable res suppose that Egypt was w 
exception. 

Owing to the Lack of a large senes of chemical analyses of early 
Egyptian roeial tdijecis* there U xrill some uncertainty about the date 
when bronze wat used fim in the coimtiy. It is not unusual* too, n 
find in archaeological reports object* .ailed copper or bronze without 
any discriimnatjrm and sometimes even called copper in one part of 
a report and bronze in another,, as though the terms were synonymous. 
Disregarding these kose statements, there are a few specimens of 
undoubted bronze that have been -assigned to early periods, which may 
now be considered. The first in chronological order it a email piece 
of rod about % ft itches long with a square cross-section found by Petrie 
jt Medunv which, if contemporaneous with the materia! Among 
which it was found, must be of the age of ScncfcnT 1 {Fourth 
Dynasty, about 3900 §*£*), The finder calls it a 1 freak ' 1 and, although 
he believer it to be of the age stated* be admits that p The only doubt 


1 Tm 1 ufrjoJ ii-’ been dt*c-_ma! 11 irugrli by me elsewhere. {A. Lucas, NoUi 
in jjLf EpcWr finery 0} TVa nW Bro^nr, in f^ufTzai of Egyptmn Are WpJb^y, 
4 iv [i^aSJt pfi lnfi-yl 

W M, F t p, 

* j. J-L GlaiiucAc T b Prot. Sot. Biki. Arch., xiv (tflgi), PP- «4-5- 

* W* U, F. Fctnc, TAr Am xtt 4 Croftt of Aont*u Egypt* p. 104. 
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tan be whether it Irll in from above during the work, js 1 did not ttnd 
it myself.' 1 After this comes a ring dated by dc Morgan to a little 
after the cad of the Third Dynasty, 5 but stared by Hcnhelot to be of 
uncertain date.’ The nest in dale order is a thin razor stated by Sir 
Robert Mond to be of the Fourth Dynasty, which on analysis by 
Professor Desdi prated to be bronze containing 8*5 per cent of tin * 
Then comes a vase described a* of the Sixth Dynasty, but about which 
00 details ait given. From the Eleventh Dynasty there is a WI' 
(but as this is merely stated to come from Luxor, without anj further 
details, the dating may lx wrong) and also a statuette (found at Mcir 
and sard to lie The oldest bronze statuette known)/ Not later than the 
Twelfth Dynasty art two bowls found by Gar sung at Beni Hasan*' 
but as die analyst merely states that tin was present without giving 
the proportion, conceivably they might be ol copper with a small 
natural admixture of tin, and not bronze. From this same dynasty 
there are a number of well-authenticated specimens of bronze including 
tools. 1 and the Middle Kingdom, therefore, may be considered as the 
beginning of the Bronze Age in Egypt. From the Eighteenth Dynasty* 
onw jrds bronze is well known and during the later periods it was 
employed extensively for ailing small statuettes. The use of broil re, 
however, did not preclude a considerable me of copper; for instance 
in the tomb of Tut*ankhamun there was mure copper than bronze. 
Among the copper objects from this tomb there are a number of 
miniature implements belonging to the ikzwabti figures, which l 
analysed and found that generally they consisted of copper enticely 
free from tin or containing only a trace, though in a few instances there 
was 3 somewhat largrr proportion, estimated to be not more than about 
z per cent/ Une of the large metal tongue*, too, from the shrine* 

1 W r M- F. Petrie, MtJmt. p. 36. 

* f. dc Morgan, ftttfitrehet tur let engina de t£gjfte, pp. Jt t-i. 

1 M. Bcrthdot, fsude itrt lei mttan*, in Fpuiliti j D*weAew, J, dc Morgan, 

<?/ ihr Bmuk dmmbn** 1933, No evidence iw tbc 
dale of i!tm object Lt given. 

1 G* B. Phillips The Comparison qI tome Atteitm Egyptsat t In 

Egypt* P- 

J. ck Morjpii, op* At r p. *04* 

1 I. Girxun^ The Custom! p/ ^tfnrnl Egypt* Ml 43, 143, (44. 

1 For kc p, $44. Sec &L10 FL E- Win I tself* The TreiiMre cf El 

Ltkutt, pp- 6* 71* ?4. iiKl C. A. Vf din weight, Antiquity. 17 (m$\ pp ®6-S; 
Mjn t ij iv (1544) No. 75. 

1 K- Uhci^ Appendix II, m The Tvmbof Tim P Hotvifd Career, 
P J 75 ' 
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iliit surrounded the mrcophagu*. wjj nested also and proved ti> be of 
copper ;md probably, therefore, all the similar tongues -ire copper- 
Dr, A. Scott found the metal band round the bate ol the outermost 
shrine in i>c copper coma mi tig i.5 per cent of tin. 1 

tn this connexion it miv be mentioned Lkn jlLtiaugh occasionally 
Lt may be possible ro distinguish an -indent copper object (som one 
of bronze by more inspection, as for instance in the case of thin object* 
of beaten copper, if is never safe to trust to this for identification and 
certainty can come only tram a chemical analysts, 

Wainwrighl puts the date ol' bronze making in Egypt about 

1500 »„c/ 

lircmxi Wording 

Bronze; like coppcr 3 was worked by being cither hammered or cast. 
The value of hammering is shown by two experiments made by Desch/ 
in one of which bronee containing 9.51 per cent of tin, which had an 
initial hardness (Brinefll scale) of 1 j6 t after hammering gave a hardness 
of 257, and, in the second of which* bronze containing 10.34 P Cf cent 
of tin gave figures before and after hammering of 171 and 275 
respectively, which, as Desch points out/ 1 represent a very comideraHe 
hardness. 1 

Bronze was employed extensively in Egypt at a late date for making 
statuettes, which were cast cither solid or hollow, the smaller ones 
usually bring soUd and the larger ones l id low, the limbs in Imman 
figures, especially the arms, often bring vast separately and attached 
by meum of rm-riiie and tenon joints provided for in the exiting. The 
method of casting 1 was that known as the dor permit# (lost was) 
process, the simplest fonts of which, as used for solid castings, w as as 
follows 1 A model in beeswax was made of the abject to be east; this 
was coated With a suitable material to form the mouldy probably day 
Dfj clay mixture, ,ljiJ embedded in sand or earth, which acted merely 
as a support: the whole was then heated, when the wax melted and 

1 A 3eott f Appendix fV m m TAtTcmb 0 / Ttii+n^A-Amen, u t Howard Carter, 
|L 305. 

2 G A* Wumrigbi, Egyrrtiifi Brwiae-Making, Amiqmty. ty (1943) pp. 9«L8; 

<* {*ml ip 

- t; H Death, Thr Trmfmtig of Copper, m Diirvvtry § vm (ion), 

4 ^ £■ C. Edgar* (a) Epo&ett, pp. ii, Lri; (A) Afraid pp 
G- Roodcr* Dir T^riunsebr Hftirdlung dcr B r o qse ir n ke, pp. in 

.4W*rMe Bwnumrrfa ulw P-CorcmWM review vt ftoeder r book Li CAjWjjw 
SZ&ptt.No. 2 % 193^, pp. 125-7. 
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either burnt away or ran out through the hole or hole* provided it* 
receive the molten metal and the mould became hard and tljpd and 
ready for use; then die molten metal was poured in iind allowed t*.• 
<ool after which die mould was broken away and die object given 
the necessary finishing touches with a chisel. 

The coring of hollow objects Wto merely i modification of solid 
ailing, manifestly introduced for the take of economy, airier the 
amount tatb of wax and of metal was reduced considerably, In ihU 
method, a core of quartz sand (probably mixed wieIt a small proportion 
of organic material to give it sufficient plasticity to enable it to be 
roughly shaped) was covered with a dun coating of beeswax and the 
whole fashioned into the required form, which Qm then treated as 
described for iolLd casring, namely, by covering it with clay or day 
mixture !U farm the mould* embedding if in sand or earth as a support 
and bearing it, when the wax burnt off or escaped and me outer shell 
became hard and rigid. The molten nmal was poured into the spare 
occupied previously by the thin layer of wax between the inner core 
and the outer mould, and when the metal was cold the jacket Was 
chipped away, the cure as a rule being left- A hollow <ast bronze head 
from a statuette of Ramrsses II is in the Britiih Museum, 1 

Several specimens of core material imm Egyptian hmnrr statueito 
examined by me all consisted of blackened sand, that is, sand ihc 
panicles of which were coloured black and not merdv mixed with 
black material. The black was chiefly an iron tom pound together 
with rxxasionaily a very small proportion of organic matter. Petrie 
also describes the core material is blackened nui 3 but Edgar calk it 
1 a hard, gritty light coloured composition like sand and planer.* 1 

In what manner the core was fixed in rite mould to prevent it moving 
about after the wax had melted and run out and before the metal was 
introduced rs not known/ except that ai a bic date cross-suppvn.x of 
iron were employed. 2 

The process of casting metal (described in an acmmpanyinq inscrip¬ 
tion as from Syria) into riie form of doun for the itxnplc of Anutn 
at Karask is shown in the tomb of Rckhmani at Thebes (Eighteenth 

1 Bn.tjjh A ttiMfwm pmrsrdy, » (igjSX p- ^ 

* W. M F- Petrie. The Am >*nJ f tafrs a/ Anna ur ErYpV, i9io fc p. ioi 

1 C. (I F-ilgar, C«iVf^ ifnjhSM, p. ij. Snr ibo C. G. Fink nml A. H, 

Tnrhmtui Studs**, 7 (1939). pp. 11 6 — 7 . 

" A M F ferric, Art: unJ Crafts q) Arjarnt Egyfi. 1 ptfs p. mu. 

1 FJ. Garland md C- O, Rina t*tier, Amikm Egyptian IfkdJWrfy, pp. 39-^ix 
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Dynasty). 1 llic name of the metal being employed is translated as 
copper or bronze, but it is almost certainly bronze, since the mould is 
certainly j closed one, for wliicb copper would have been most 
unsatisfactory, especially tor such a large object as a door, and bronze, 
besides being easier to manipulate, would have given much better 
results. Similar scenes of casting are depicted also in two other 
Eighteenth Dynasty tombs at Thebes. 1 Of what material the moulds 
were made it is impossible to determine from the illustrations. Halt 
a dosed stone mould for casting something in the nature of ornamental 
metal heads for poles or feet for furniture is in the Cairo Museum. 1 
Garland and Bannister state that this * was dearly used Ibr making 
shell castings in the manner in which cheap statuettes are produced 
today, by filling the mould and, when a skin had solidified, pouring 
off the remaining liquid metaL" * 


Bran 

Another alloy of copper is brass, which is a copper-zinc mixture, 
but this was not known until comparatively late in the history of metals, 
though it antedated by many hundreds of years the discovery of zinc 
as an individual substance and, therefore, brass, as at first produced, 
must have been made from copper or copper ore and zinc ore, but 
not from metallic zinc, and, like bronze, probably it was at first the 
reside of an accident. Ores containing both copper and zinc com¬ 
pounds sometimes are found in nature, for example, in Egypt/Gaorgia 
and Caucasia. 

Brass was being shipped down the Red Sea from or through 
Egypt to Adulii {Masse wj) in the first century a.»,' and bras* 
finger rings and earrings of late date have been found in Nubian 
graves/* * 


1 P. f- Newberry, The Life of Rttymam, p. 57; PI. XVIII. 

1 N_ jrul N- sic G- David. The Tomb of \!rtti;JitprrrulOri t, Amenmait and 
Another. PI XI; N. *fe G. n.vid, The Tomb of ^ *r Thebes PL XXVt. 
1 Nil, |. 375H 

* H. Oarlhjir! aod C- □. fiOfiftktef* Ancient EgypiiJn Mekstfttfgy t p, 55 . 

1 See p. 3j6- 

* W. E Sdmrf. T&* Ptriptui of the ErytAmein Sen, p, 24, 
f CL Woolley and ft. D. RandaU-MaieT'va t Kantnog, pp. 6a, 66. 

f C. M Fircfe* . 4 rri, Smmy 0/ Nubta. Report for pj? r irj, fyp, 

* 5 * *® 5 - 
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G0U> AND Ej-ECTHUM 

Gold 

Gold h found very widely distributed in nature, chiefly in the 
metallic itate. though practically never pure, but generally amiaimng 
imaJi proportion! of tilver/ Kme times copper and occasionally Braces 
of iron and other metab* H occurs generally in on c of two forms 
either in alluvial sands and gravels* derived hem the breaking down 
of gold-bearing rocks the debris from which has been washed into 
watercourses, now often dry* or us veins in quartz rock. In Egypt* 
gold ii found in both these conditions Owing to its local occurrence, 
its glittering yellow colour and ti> the sitnplLrily of the treatment 
required to separate it for use, gold was oneof the oldest metals known 
in Egypt, though not so old as copper* and it has been found In pre^ 
dynastic graves- Since ihc extraction of gold from sand and gravel 
is a simpler process than its extraction from bard rock, primitive race* 
have usually be^un gold mining with alluvial gold and the Egyptians 
probably were no exception to the rule. 

The gold-Ilea nog region of Egypt, which u immense/ ? lies between 
die Nik valley and the Red Sea. chiefly in that part of the eastern 
desert stretching -south from the Qena-Qusar mad to the Sudan 
frontier, though several old workings have been found considerably 
north of the latitude of Qcna, and many othm he beyond the confines 
of Egypt in the Sudan almost as far sooth as Don gob* The greater 
pan of this territory it in Nubia, the Ethiopia - of the classical w riters, 
the modem Egyptian portion bring Lower Nubia 1 (from Aswan ip 
W adi Haifa) and the Sudan portion Upper Nubia (frttfn Wadi Haifa 
to Merowt). Referring tn Ethiopia. Herodotus says 1 here ii great 
plenty of gold- 1 * Dunn says 1 Traces of ancient mining are found all 

1 Sometime) gold objects hive iirTjr^kni^ilryitd paltlta of tiivtf ( cwunpto 
d which occur in the gold finger and mill from the Twenty trcaad Dynasty 
co*nb of Shtfhonq found « T*n ii in 1539 ant! from the tomb of anothff Sheahonq 
found at Mstrqhijndt. 

3 A, Llewellyn, m trnaittahm of Mmmg and Mtfttfwfjr, 55? (l§ 34 k F- 

* Stanley C burn, Note* <?» th* Vfmrrai' Drpwitt of Mr Aa%fa Egyptian S*Am*+ 

‘The term Ethropi* wit employ^] very l&wly tnrf Ahyumu Ukr modern 
inhibit in t^L erf which calt ihttmdvca Ethiopia e») stud the southern $udau were 
wmtanin mriud-d though generally the ancient Ethiopia geographiejiliy 

the equivalent of modern Nifil and did not include Abyssinut- 

i ttubia did not become $ part of Egypt until she TVtSth Dynatsy. 

*1111 114, 
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over the Sudan north of the tStb parallel of latitude jnd there arc at 
least righty-five important old working* which can with certainty be 
imputed to the Egyptians or Mediaeval Arabs prior to the icrth 
century a.d.' 1 No occurrence nf gold is. known in Sinai, although 
the geological conditions arc favourable and although sum* of the 
ancient it cords might *sem to imply that gold was obtained from 
that region. 

Referring to alluvial (placer) gold. Rickard says it 1 b reported that 
in a particular district in the cistern desert there are alluvial workings 
of ‘ immense extent-' the country having ’ tht appearance oi having 
been ploughed ' and that over an area of 100 square miles the ground 
has been worked to an average depth of seven feet, and Stewart 
States* that 1 the whole of the small valleys m the schists are full of 
alluvial workings. 1 Some of these alluvial workings probably *re 
comparatively modem, since gold was exploited in the eastern desert 
in Arab times. A few years ago Mr, A. H. Hooker, working on 
behalf of the Egypt bn Government, found A wry small amount 
ot aUuvial gold in the Wadi Korbiai in the south-eastern 

The total number of ancient woiJtmgi in quartz has been estimated 
if, he at least one hundred, Some of ihc mines were worked to a 
deptii of about too feet. The ancient dumps arc w poor in gold that 
the methods of extraction, primitive though (hey were, must have 
been very thorough 

Hut whether alluvial (placer) depart* Of reins in quart* rock, the 
andem Egyptians 'were wry thorough prospectors and no workable 
deposit! have been discovered that they overlooked,’ * 

The gold industry in Egypt was revived some years ago* and, 
although it ha* now died down again, 84,074 ounce* of fine gold of a 
value of over £3$?,9*4 sterling were extracted during the eighteen 
won from 1902 to 1919 inclusive, but during the following eight rears, 
from iq^o 10 tqoy inclusive, only 3.867 ounces of a value of £13,106 


i StnftJcy G- Dtiiitt* for- , 

a T. A Rickard, topper *wd Gold tetatt 0/ lie A*acwt Egypnrtm, m Eng 

and Mining /toimaflWafi ip?* f- aoofl. . - * . 

* I* c SUrwan, by W. P. Hume W 4 Prelim ftrpr. on the Ccoi 

the Bittern Detert of Be yp*t p- 54 - , , 

H Cftm utd U. H. Link, The Gold Eemmrca o/ Egypt, id Report cf 
r hr xr tuifTWMtkmi Cevt, Canpw, South Jfruii m 1919. pfu 03-7 
*K H. Grcrrct an A W* F. Hum, to W P* Hume. Oology 0/ Egypt, Vd. if* 
Pin m, pp- 723-60 
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wcrcactfjcrcd, 1 1 Mining was discontinued, not because the gold wat 
exhausted, buttiti account of diedifficulty andcost ot the wort. 

In vkw uf the large amount of gold obtained In modern tunes And 
of dial dill remaining, duere l annul be my doubt that the gold trom 
die local mines provided most uf the gold used in Egypt andcody* 
especially during the earlier periods* and dial it wa* even *uffizknt 
to permit of export, Ht is proved hy the El Ainuma ktterv Naturally, 
however, whenever possible additiEjnd gold was levied as tribute or 
taken as one of the tilth* of victory after war, since it was a valuable: 
and desirable metal to possess* The ten gold iitgpLs weighing £k^ 
kilograms of Twelfth Dynase) date found at Tfld in Upper Egypi 
were probably presen is Ifom abnwtL 1 

Petrie^ s-tatementi dial The Asiatic gold was certainly used in die 
hrsi dynasty, a$ it i$ marked by having m variable amount Ol silver 
alloy, abum a sixth , V and that "Gold Inom the lit to the Xllth 
dynasty averages lb per cent of silver, which marks it a* Pactobn and 
not Nubian/ * are based on a misconception of the nature of Egyptian 
gold, which always contains silver and often l b pet cent or more, u 
will be shown Jam* Pcinr also dial in the Second Dynasty gold 
* had antimony in ii, whkh mggeiu a source* the 

idluridc of gdtt and aruimnny/ 1 This hits reference to the sard aud 
gold sceptre of Khasekheinui, which was found by him at Abyikn,* 
Peake and Fleure* elaborating Feme's statement, say T ' * * * a fragment 
of gold, found in the [uinb ol King KJiaseklicmui . . _ has a red anti 
inornate crust/ Antimony combines with gold, wo fir as is known* 
only in the presence of lelltirtLirn, and the only region in the Old 
World m which gold and tellurium occur mixed is within the ring 
of die Carpathian mountains. The only rich gokfBdd within thu 
ring h in Transyr vania, where gold has been worked at least ifom 
Roman times on wards * * * Mean while we note the possibility that 
gold from Transylvania found its way to Egypt about 3000 i«c/ 


1 ft- H. Utcjvts and U. 11. Utile, /«. 

* Mina and rjuatnef Dept-. (*| Rtpotj an iA? Mtxrrat taduitr? af Egypt A 1 pa, 

PF- = 3 * 5 *?I <*) h* PP +4 

J F- B K, {t$J 4 a ipjtf) Ftfit 4 /rj ar Vi tut. fnay. tcjiff, xim (1937 k 

pp. ii^-8. 

‘ W, M. F. Petrac, /Ar jirti anj 1 Gm$ti fl/ -In/smif Eiypr, lyitf. p, S3. 

F W„ M. F. Petrie, Dfj.m/'/JJ-r , .dfannti t^cfiLnuj, EW* f, 57- 

; VV . M b\ huk Tkt ftotd T&ntK LL 1901, p ay; ft IK 
T H- Peake ami H r f. Fknre* Prittit iqjj, pp. 1^-5 

1 This obim u in the Cdra Mavnun, and no mi rahm ton can be ftmiul oa it* 
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Peake, writing later, is slightly mure definite and says’ that Gold Irom 
Transylvania teems to have readied Egypt beibre the close ot ibe and 
dynasty.' Heard repeal* this statement in a still stronger iorm. 
Pro lessor Myres, in referring to this gold, 1 makes two dips, one in 
r a ili ng die ingredient that was found in the gold teUumim utstc-id ui 
antimony, there being no evidence dut the gold contained tellurium, 
^ntl the other ur terming it a ' high percentage,' whereas no statement 
«i the proportion in which the antimony occurred has been made/ 
Since the origin ui the early Egyptian gold is an important matter, 
these various statements about a possible Transylvanian source may be 
examined. Ptuie says that die gold m question remained antimony, 
which is not doubted, as it is understood that the analysis war made 
by Dr. Gladstone. The proportion in w hich the antimony occurred, 
however, is not given," which is to be regretted, since this inlormation 
would have been valuable, but presumably it was present only in small 
pebbly as a trace. An ancient method of refining gold (how 
ancient is not known) w to by means ot sulphide of antimony, which 
was very liable to leave a little antimony in the gold, dtaugli, u lliit 
method was certainly' not practised as early as the Second Dynasty, this 
not explain the antimony in the particular gold under considera¬ 
tion, but it does show that the presence of antimony in gold is no proof 
that the gold was obtained from Transylvania, 

the statement that, so far asis known, antimony com Limes with gold 
only in the presence of tellurium, is also misleading, since antimony 
alloy* readily w ith gold in practically all proportions without the hdp 
ui tellurium, and no evidence can be luund that antimony ever forms 
a red annniomaic uJ gold. 

That the gold in question was obtained uom Transylvania and, 
therefore, that gold, especially in the form of such an ore as gold 
tdluride, was bong worked there and traded to Egypt (a country where 
gold occurred in abundance and was well known at the time) even in 
small amount, as early as the Second Dynasty (about JtitXi B.c.) is » 
improbable that it may be disregarded. Moreover, gold telluride is grey 
in colour and therefore not like gold in appearance and hence probably 

i EL Peake, Ankle 1 GoUJ, m tney. fin#., l-slE at nV-9). Voi. a, p. 

*G. Heard, TAr hmtfgtnff Mia, p, i<it. 

* I, L Myrrt, TAr Onevsrr\ j nd tuirty Iht uj Me tail, in Eaiiy Man, 1331. 

ft, lit, 

* Not published by tft. Cbdftcw t bus m publiihsi by Petrie m 4 1 £%<* 
intimnrty lo ihr whittle metal h (tyuffaiP oj tJtt hgyplwnt, i^u. pp- gr, 94}. 



w» not known until a comparatively late date. Also it it 4 tliffi.ci.ilt 
ore from winch (o extract gold- And linally the gufd tciluridr from 
Transylvania does not contain antimony. 4 

There Jfc written records of gold being brought to Egypt liom the 
south in the Iwelfth Dynasty, but no record un be Immd of gold 
having been brought to Egypt from the North bdbie ihr Nineteenth 
Dynasty. The places mentioned as source* of gold are a* follows: 

South; Twdlih Dynasty 1 ^koptos; Nubia); Eighteenth Dynasty 1 
(Highlands; Karoy; Koptos; harsh; I'uiit; South Countries); Nine¬ 
teenth Dynasty' (Akita; Cods Land; Karoy; P unt) ; Twentieth 
Dynasty' (Ediu; Erouj Koptu:.; Kadi; Malachite Country; Negro 
Lands; Ombi). 

North Nmetrendi Dynasty (Libya/; Tvoitihh [>yiw*ty (Asia)'; 
Twenty-second Dynasty {Khenthennchr),* 

One oj the oldest known maps in the world, now m the Turin 
Museum, is one on papyrus showing a gold-bearing region in the 
eastern desert of Egypt. This dates from the reign of Scii I 
(Nineteenth Dynasty; ijtj s c. 10 1292 B.O.). 


Cold Mining. 


The ancient method of treating gold ores to obtain the metal was 
very simple. In the case ol alluvial gold, the sand or gravd tv 4* merely 
washed with running water, which carried away die lighter material, 
leaving the heavier gold panicle* behind, wiuJi w«e collected and 
fused into imdl ingots. ocidticrully small nugget.i »\ goJ J were also 
found and two such nuggets were discovered at El kab m a tomb ol 
the archaic period.* 

The Egyptian method oi citracLmg geld uiun :he veins Lu quart? 
rock i* described by Agatharclndcs, a Greek writer of the second 
century b.c., who visited the mines and wrote a detailed account ot 
what he had seen. Although die original work has been hut, the 
description of the gold mines has mriunatdy been preserved by 
Diodorus, who quotes 11 in fuIL" The rock was tint cracked and 
broken by means of tire and then attacked by hammers and picks. 'The 


’ I W Mel fur,; jjii>-jjjj. jt-iit JAwerrMuj CAnnuity, *j. ft ]. 

1 J. H. Brewed, tp at, 1, 5^0. jii, 
ti , 263, J73, 514, jjj, u( 5 . 655, -74. 

*«♦ 57 . «tfiv i-JA, 1S5, sBO. - iv* 30,33, 34, iiB, 409. 

5*4 - 7 it, 2*. * iv, 770. 

* 1.1 quibcli. Et Kali, p. 7. *111:1. 
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broken rndi wai then carried oulnd" the mine, where it was crushed 
in Urge sronc mortars in the tire of peat anti afterwards ground rti 
fine powder in hntltl mills, this powder l*ing washed with water On a 
sloping surface in qrdrr to separate the flirt id, which probably imaU) 
was fused into small ingots. Many of the old stone grinding mills, and 
remains ul the stone tables lor treating the pulverised ore to extract 
the gold, are still to be seen, at the ancient mines. 

Tile results of die analyses of twenty different specimens oi gold 
from ancient Egyptian object* will be found in the Appendix,' from 
which it will be seen that die percentage of gold varies from 72,1 
(i; carats) to 99.8 (a>5 carats). Mrs, Kanmme Williams gives the 
fineness of the better quality of ancient Egyptian gold jewellery’ as 
ranging from 70.8 per cent (17 carats) 10 91.7 per cent (» cants), but 
mentions I pec linens as tow a* 13. 12 and 9 carats respectively. 

Thomas gives the results of the assay of five samples of p>ld from 
modern Egyptian mines av ranging from 84,0 per cent of gold 
(m carats) to 90.3 pet cent (2(.5 carats),’ assuming diver to have been 
the only impurity, A very considerable number oi other result* taken 
from the actual working on a large teak of the six principal modern 
Egyptian mines varied from y6x> per cent (<8.1 carats) to 86.0 per cent 
(n/6 carats)/ again assuming silver 10 be the only impurity. 

Gold in the form of Urge rings, believed to have been alluvial gold 
from Abyssinia, received at the Egyptian Government Assay Office 
was about 91,7 per cent (u carats) pure, and gold bars received for 
assay from a mine in the eastern desert were about 83.3 per cent 
(» cams). 

The principal impurity, and sometimes the only one of importance, 
in Egyptian gold is silver, with occasionally a little copper and a trace 
of iron- 

Gold Refining 

Judging from the results of rhe analyses of ancient Egyptian gold 
objects/ gold was not purified or refined in any way until about the 

= tT R, wliJunu, Gold and Silm fmefry Reined Qbfetti, p. k, 

‘E, S, Thomas, Sola e» ihe Mining Indmir. of Egypt, iii Csito Saenitfit 

jtwmal, 111 (1909k p- riL _ 

* K unity oimitsun listed Uy Mr, 1. H. Greaves, formsly Comrolfer, Miboi 
tad Quimo Department, E#ypL 
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Persian period (525 to 332 b.c,), though the Egyptian record* mention 
fine gold; gold of two times and gold of three rime* in the Twentieth 
Dyiujty (J200 to 1090 b.c.)' iod fine gold in the Twenty-first Dynasty 
(1090 to 945 »-cV suggest refining. In the ccc&nd century m. 

Agai hare hide* deseri bei a method of refining gold practised in Egypt 
hy beating it with lead, salt, tin and barley hr im* no prevision however 
being taatlc for the recovery of the silver, which mug have been losi 
Towards the dose of the Eighteenth Dynasty and onwards gold was 
sometimes debased by the addition of copper, and Petrie states that 
many of the finger rings of the late Eighteenth Dynasty # almost verge 
into copper/ * A ring of tins nature, of Lite but uncertain dale, 
analysed by me confined of approximately 3 per cent of copper and 
3 S per cent of gold. 

Cold Wording 

Thai the Egyptian goldsmiths were craftsmen of a very high degree 
of skill is shown hy certain of their products that have been preserved, 
for instance the gold work of the four bracelets from Abydos 
(First Dynasty)’: the gold foil and the gold brads or rivets (Third 
Dynasty) from Saqqara 1 ; the gold work from the tomb of Hetephem 
(Fourth Dynasty)*; dir gold bead of the hawk from Hlexakoft 
polk (Sixth Dyiuttty)*; the gtdd work found at Dahshur and Lahuo 
(Twelfth Dynasty)* ” M and that from the tomb of Tut ankhamtin 
(Eighteenth Dynasty)/ J ’ 4J Some of their operations are depicted on 
the walk of certain tombs, for example in the tomb of Ti at Saqqara 
(Fifth Dynasty)' 4 ; in the tomb of Mens at Saqqani (Sixth Dynasty); 

1 H. at.. iv. 22S, i}i + 24^ 28*; 327, ui, 3*5, 38*. 
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f C. A. Refiner, in Butt of f 4 r \tfwjrwrn Fi nr Am, Barton, fcsv (1^37), ipedat 
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m a tomb 11 Beni Hasan (Twelfth Dynasty) 1 and in the tomb of 
Rckhmara at Thebes (Eighteenth Dynasty),* 

Even as earh as the Fourth Dynasty the ancient goldsmiths were 
manifestly able to manipulate comparatively large amount* of gold at 
one time, as shown by the gold work on ihe canopy ot Hetcphcre*, 
and by the time of the Eighteenth Dynasty they were tiyddng solid 
gold coffins like that of Tutankiwniira, which is 6 feet ifS inch long, 
weighs approximately 296 pounds Troy kilograms) and it 

engraved inside as well as outside. 

Gold was shaped both by hammering and casting (it melts at 
1,063* C„ or 20* C lower than copper); it was engraved and embossed; 
it was used in die form of granules for decorative purposes; it was made 
into thin sheers tor covering furniture, wooden coffins and other 
objects, tor plating copper and silver and for cutting into thin strips to 
makf wire; it was beaten into still thinner tcaf for gilding; it was 
coloured, soldered' and burnished, tn fact there arc Tew of the modern 
practices of working gold that were not known and employed in 
indent Egypt, many of ihem at a very early date- The details of the 
method* used for making jewellery have b«n studied and described 
by Mrs, H, Williams,* Vernier,* and Petrie.* 

Specimens of sheet gold (foil) measured by me have varied from 
e,j^ mm. to 0.54 mm. in thickness and the leaf has varied from o,or 
mm. to 0.09 mm. Petrie stales that it * was often about a 5,000th of 
an inch thick/* or 0.0051 nun. The ancient gold leaf, however, was 
not nearly as thin as the modern article, which ranges from o.uoooS to 
0.0003 nun. in thickness.* 

When gold foil (i.e. chick sheet gold), which was gtncrally embossed 
or engraved, was employed for decorating wooden object*, it ww pu! 


1 F. E. Newberry, Hawn, 1, PI. XL 

if E. Newberry, Tke Lift 0! Re^knun, PL XV HI. 

• Some tilt gold ’ searin' from thr tomb of Tut snVbanmn lave ihanlo 
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brrozc trumpet from ihc mmh of Tut-anklumuri art soldered with a wnite 
udder Khftt tppean to- be tugety r 
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directly on to the wood and fastened in place with small gold riven, 
21 for instance the gold foil on the plywood coffin of Third Dynasty 
date from Saqqara, 1 but when thinner sheet gold was used, the wood 
wa* first covered with a layer of special pUunr (gesso) to which the 
gold was attached by means of an adhesive, probably glue, For gilding 
with the still thinner gold leaf, a similar layer of piaster was u*d r 
but the nature of the adhesive is not certain, though Professor Laurie 
believes d)* > in one case he has found evidence of the use of white of 
egg for this purpose,* 


Gold Piating 


Both topper and silver were plated with gold. The plating of copper 
was done in two different way*: one in which thin *hcet gold was 
hammered on to the copper, and the other where thin gold leaf War 
fattened on with an adhesive, which, in the specimens that have born 
tested, ic soluble in water and is, therefore, probably gum or glue. 
Examples of the fjnMiamed technique are (a) two copper rods plated 
with gold from the First Dynasty*; (ft) copper feathers plated with gold 
from the Sixth Dynasty*; (r) a small button seal of about the Sixth 
Dynasty kindly shown to me by Guy hr union; (rf) one ibis amulet 
(probably two), 1 and several objects, probably bracelets. 1 found by 
Brunton and dating from the period Seventh to Eighth Dynasty; and 
(*) a gold-plated copper collar from the Twelfth Pynaity. Examples 
of the second-named technique are the large 1 marguerites 1 which 
are prcbablv of copper, that were sewn to the hnen pall from the 
tomb of Tul*a n kha mun,*■ * and probably also the identical-looking 
' marguerites 1 from the so-called ' Tomb of Queen Tiyi'* 

As instances of the gold plating of silver may he mentioned the 
Twenty-second Dynasty pectoral and the dagger I Jade both cleaned 
by roc” and described by Vernier, 11 
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Gold Colouring 

One very oOtkeahle feature of ancient gold is iti varied colour, which 
comprises bright yellow, dull yellow* grey and various th&ds of red, 
uu lading reddish-bin wiv lighi-brict colour, blocxl colour, dull purple 
{purple-plum colour) and s ven remarkable ttue-pink* all except the 
Lin-named t bdng furcuiiotit. The bright yellow golds* fairly puce; 
the dull and tarnished yeltaw conuitu mull proportions of other 
metals p such a* silver and rapper, which where exposed have under 
gone chemical change. The grey gold con turn a targe proportion c( 
silver, which on the surface has become converted into chloride ot 
silver, that hat darkened in the manner usual with this compound. 
The icddislvbfown colour gives the tests ibr iron and copper and is 
evidently due in these metals having become Oiidtied. In same 
instances a red or purple colour bis proved to he a staining oi tile 
gold by organic matter. The rose-pink colour occurs on j number of 
objects in the Cairo Museum, for example, cm a gold H marguerite 4 
from the so-called 4 Tomb of Queen Tty - (Eighteenth Dynasty), on 
the diadem from die tomb of Queen Tcwosret 1 (Nineteenth Dynasty) 
and on the earrings of Harnesses Xf (Twentieth Dynasty), but more 
particularly on a number of the gold objects from the tomb ef Tut- 
inkkunun, which latter was reported upon several years ago by me as 
follows* r * The rose odour can be proved by chemical analysis not 
to be due to any colloidal modification of the gold, not to any sort of 
organic Lacquer or varnish, and the gold can be made red-hot without 
the colour being removed or diminished, hut in some instil nee? rather 
enhanced. The coloured film, however, is so extremely thin* being 
probably less than one hundred-thousandth of an inch in thickneti, 
dut without more materia] than it is desirable to use* chemical analysis 
becomes very tidSeuli. A trace of Iron is the only metal found *o jar. 
and since it is well known that native gold Is sometimes reddened by 
being coated with a translucent film of oxide nf imo, it is suggested 
that the oobur in question is probably due to oxide of iron, hut in 
what manner it wa* produced is not known, as it occur* on both sides 
of most objects on which it is pcsenf. This suggest* that the objecl 
may have been dtpped in a solution of an iron salt and then heated 

1 Theodore M. Danis, TAe TamA 0/ SipteA . TAr Mercery Tomb and t&c Cold 
Tomb Fbte witiunit number cntitlrd " tjofti itfeeficti and Onurr^rm <if Qureft 
TiiouircE ' uni Width s. rtftv -!it fpoiubSy from liic diadem) U floured rue-pink. 
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Thai this colour is intentional is shown by it* regular and systematic 
distribution on certain object* of on certain parti of objects. The 
prediction* that the rose-pirdt colour was due to iron and that it had 
been produced by b tiling have been proved to be cofitct by Professor 
it. VV Wood of The I ohm Hopkins Utuvcnuty, Baltimore, 1 who has 
reproduced die colour v j ciacdy that put side by side with the original 
it cannot be dialing ui died Irani it, Tbs colour WMmade by fusing purr 
gold with a slight trace of iron., 

Etttfrum 

EJcarum U an alloy of gold aid rnbm> which may be either natural 
or artificial* but Which originally was natural, that employed in ancicns 
Egypt being probably always natural. These alloys may contain ahtioM 
any proportion of the two constituent*, and when the amount oI gold 
is high the appearance U that of ordinary gold* a^d when the content 
of silvci is high the colour is silver-white and the meu) would pass 
as silver, buch csreeme^ however, are not called clecirum, the term 
being limned to an alloy cl a pale yellow colour, and it wai diis dial 
the Greeks termed electron and die Romans ek£tr&m w usually slated 
to have been so-called from its resemblance m colour to amber, the 
name lor which, as used by Homer and Hdriod, was cUctrQfi, though, 
since the alloy was probably the earlier known* the reverse seems likely 
to have been the ease. 

In the ancient records elect turn is stated to have been brought to 
Egypt from Punt, 1 Emu/ the Highlands*' the South Countries/ from 
a mine cas i of Redeala 1 and from the mountains/ all places umth cl 
Egvpt, and there is no reference 10 iu having been obtained from the 
North, and m evidrjice whatever that it ever reached Egypt from 
PjLiului, pi stated by Petrie* The division between gold and cJeeirum 
is entirely arbitrary, and when die alloy ccntsdns less than 2o per cent 
of silver it is here Called gold and when k contain! 20 per cent or more 
o| silver and is of a light yellow colour k h here called deetrtim, which 
accords with Pliny's definition* 

■It. W Wood, The Purple Gold .if Tut anUiamiln, in $/ Efflf*** 
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The various specimens ot Ancient Egyptian eleciruirl of which 
analyses arc retarded 1 show a silver content varying Irani Joj W 29*® 
pci cent, and some dcctrum linger rings in die Cairo Museum, tbtt 
it is not possible to analyse, have approximately the tame shade ot light 
yeflow as 4 guiti-silver alloy of 15 carats. which itorrespouds to 57,5 per 
cent oi silver. Rose states 1 that 4 nearly- while cKtrura occurs native 
in a uumber ot bcoliue*. anil llie proportion of silver, according to 
Phillips, may exceed nail the weight ot ihc mixture and certainly 
rtychcn per cent/ 

From the result* ol the assay 01 modem Egyptian gold already 
quoted, there cannot be any doubt that elect turn Is found in the 
country and it seem* highly probable that tlie supply suOked to meet 
the local needs The reason liui elect rum is twt usually recognized as 
occurring in Egypt ts that the modern gold prospector and gold miner 
consider it hj be merely * poor quality of gold, since it ha* no value 
at the present day except a* a source of gold arid diver. 

Elettrum is harder than gold and, therefore, is the better fitted at 
the two !br die wear and tear incidental to its use for jewellery, and 
this (act may lure ml loci iced It* use in ancient Egypt. 

Elect turn was employed principally for jewellery and iu use can be 
traced back 10 carijr dynastic time*; ii was used as Jure- as the Twenty- 
first and Twenty-second Dynastic* for jewellery and for finger and 
toe stall*. 

Iron 

1'hough compounds ol iron ate exceedingly abundant in nature, 
metallic iron is rare and usually occurs in comparatively small amount. 
This native iron it at two different origins and (wo different kinds, 
(a) terrestrial, occurring generally at minute grains in certain volcanic 
rocks, blit also, though very exceptionally, ut Urge masses, probably 
only Line such occurrence (m Greenland) being known i and (A) celestial, 
(hid being dust or ling meats bum meteorites to uniting of, or contain¬ 
ing, iron- Meteoric iron possesses one very utdiil diuingui thing 
characteristic, namely, that it almost invariably contains tile metal 
nickd, the proportion varying hum about 5 to about 26 per cent/ but 
usually being about 7 or 8 per cent, whereas ter ret trial iron and iron 
ores rarely contain nickel and, when present, it is only in very small 
amount. 

* Seep- j<6. *$it T. K. Row, Tie Mtmiiutgy <1/ Gold, 1915, n. 
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Uoa mineral* arc very plentdtil in Egypt ami it a very early date 
(prcdyrmtk times) an ore of uoa (haematite) was fashioned into beads, 
amulet* and small ornament* 1 and certain compound* ol uon» namely, 
ochres, sienna* and umbers, but more paitkukrly ted and yellow 
ochres, were used as pigments. 1 I he ofes are found chiefly in the 
eastern desert and m Sinai 1 * and die ochres principally near Aswan 1 
and in the ua«s of the western deject.* 

There at* tew subjects that are more disputed than that of the date 
when iron rust tarnc into general use in Egypt- j u*l a* some woodertui 
and mysterious hardened copper or home (the composition and secret 
ol the preparation of which have been leaf) has been postulated to 
account tor tltc early Egyptian work m liard stone, » it is often claimed 
that not only iron but steel must have been known and employed tor 
ihss purpose.' 1 * r ’ The tact that a lew specimens of iron of early date 
have been found has been used to support this argument, and it is 
stated that it is only on account of the easily oxidLtable nature of iron 
that tools and other objects ot this metal have not been discovered 
more frequently. Iron, however, although it does oxidis e readily id 
damp sod, particularly if salt is present, is quite stable under the 
ordinary condition* that prevail in rock-cut and oilier tombs in Egypt 
into which water ha. not penetrated, and ihe fact that some sew 
specimens oi iron have survived is prool that had there been other 
examples under similar condition* these too would have lasted. It 
should not be forgotten also that iron when it oxidize* does not 
disappear, but U converted into a compound that is not only permanent 
bus which, on account of its reddish colour and ol Its greater volume 
than that of the original metal, tlwflild not escape observation. 

Those who believe that iron tods must have been employed for the 
early Egyptian work in hard stone attach considerable importance to 
a piece of iron found at the great pyramid of Giza, 11 and see in thu 
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a proof dm iron took were used m its cansuoedon, in mpperr of 
which the reference in Herodotus to iron took in connexion with the 
pyramid u quoted/ By Gif the greater part of the stone of the pyramid 
however, Li not hard md there would be no great difficult}' in walking 
it without iron took, and die specimen of iron found k not i tool and 
dues not appear to be part of a tod of any sort* and it h significant 
dut the earliest iron objects are chiefly weapons and miultts and nut 
took. Herodotus was not discutnDg the tools employed m the cun- 
strut: Lion of the pyramid! but the cost of the pyramid* and hiddentally 
includes that ol die took* winch he assumes to have been of iron 
became iron took for stone working were familiar to him. Thus he 
rays \ . P bow much must needs have been expended on the iron wiih 
which die) worked * - / This same Writer abo says that the Ethiopians 
marc Suing in the irmy of Xerxes earned short arrow* 'pointed not with 
inm hut with a sharpened stone.' J 

The specimens of early iron found in Egypt may asm be described. 
The Ctirucsc are two lots of small tubular beads ^onc lot of seven and 
one lot ol two) ol ptcdynasik date hiiim! by W^nwrighl ^ Gcrueh/ 
When found* the beads were entirely in die ainditioti of oxide, but 
IWeiior (kiwkndj who analysed them, uaced that originally they had 
been metallic non and had been made by bending into tubular shape 
a thin strip ot metal, l hc^ lieads have since been analysed by Professor 
Doch and Ibund to contain 7.5 per cent of nickel/ thus proving that 
the iron of which they were made was of meteoric origin. The next 
specimen in date order k that already referred to from the pyramid 
of Cheaps which was found in the stonework on the outside/ Although 
die statement* of the fuidcr (Mr, i R. Hill) and uthen* ufhs examined 
the spot u the time, are very defi nitc and precise and not lightly to be 
disregarded, it imiu more probable; since rhe imn has been proved 
run 10 be metcuiiL/ that it u of recent date and that it hid been lost 
down a crack in the stone facing of die pyramid when this was being 
removed fur uk as building material in modern times, long before 
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EftOS 


^71 

Vj.'*e , 4 work.* Tile mail specimen is iron oxide of Fourth Dynasty date 
found by Renner in (he Mjrterinut Valley Temple at Giu, which 
originally had been a small piece of iron fonning parr of j ' magical 
jet.'* After this arr several pieces of .1 picltaxc ftmricf h) Maspero at 
Abudr Staled la i* pwiWy of Sixth idynasty date/ the finder bimstll 
not being certain about the matter, and the correctness 0/ Ehc dining, 
thcrcibre, may reasonably be cjuestiuiscd Then coipo .1 raaa uf imn 
rust found by Petrie with copper adzes of Sixth Dytiasry type, * of 
which dir Under says 1 this is absolutely certain and not open tu my 
doubts. 11 When tested chemically, this was found not to con raid 
nickd and heme it is imi meteoric** There is no proof that it wa? ^ 
mol Of impl^ncnt of any kind and what st was and how tr :;ime to 
be placed in the found mion^ of z trmple at Abydos will probabk 
always remain a mysttry; but it may have been a piece of hum 
produced accidental! i that could urn be used because tiie an of shaping 
it while fed-hm liad not then Isecn discovered. Then enme% j tiny 
Peserh Kef amulet having 4 silver head and an iron blade from the 
Eleventh Dynasty at Ddr d Babin, the blade of which has 
analysed by Desch and found to contain 10 per cent of nickel and 
therefore to be of metmrie origin/ 

After that comes 3 11 iron spearhead from Nubia* which ts attributed 
to the Twelfth Dynasty / but ghat iron should be known and employed 
in an out-ofthe-way place in Nubia in the form of a large weapon for 
common use mure than four hundred years before the rime when the 
king of Hgypi (Tut-ankbamun) possessed onh one small iron dagger 
and more than i t otso years before iron became common in Egypr, U so 
CXUaoniinary that more evidence than that adduced is necessary before 
the date assigned 10 this object can be accepted, especially as it h 
practically identical with spear-heads used until not many years ago In 
the same locality. WainwrigJit points out that it is not tanged, ai 

one tone 1 1 bought that tLis tion won be ohx tempore \mw with 
the pyramid* bur on ronuuMicnog ihe evidence in the light of ihc retttoly 
ivjertiincU fsc* dui ilir uon \% not maiawk* I jm n srw uf afn&tctft rhju she 
balinie DJ cvnlcivcc fi agamst ha being urn'id nr 
1 Dmv.i Dunhtun wm W 3 VqunJ, An OocottcDO: irt Iron in riit Fourth 
ItynastYp fmwal a* Egyptej* ffrA**u%y. Si 

G. Maiprjo. iJulJe Hu Must fir du Rtiulnq, S>iK] h p. 20, 

^ vlbvdm, il, pp. p-j. 

’ w M, F. Pelrir, Tic- Arif jW Cmfn of Anritni Sfflpt, p 104, 
f C_ f Wkev op. ett.. jip. 35^7. 

G, Rrtimmu .Inmlei da Service, **k¥ (IJ&5), p. 114. 

l> Randall Mudvtr and C. L, Woetky* Bukcn* pp, 195, ail; R 61 
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would be onrmat for the Twelfth Dynasty, but socketed, 1 Then curies 
part of a chisel and port of a hoe stated to be of the Seventeenth 
Dynasty, 1 but of whkh nothin# precise is known, From the tomb of 
Tut-ankhamun (Ute Eighteenth Dynasty) there are several iron 
objects/ ciamely, a dagger, a miniature head-rest, an amuletk eye set 
in a gold bracelet and sixteen implements having full-sized handles of 
some coniferous wood, but with blades so small and thin that they 
could not even have been used by the boy king to play with, ibe total 
weight of all the blades being only about four grants, and Wainw right 
hat shown that these were probably magical implements for the ritual 
ceremony of * Opening the Mouth * of the mummy of the dead 
pharaoh.' * Whether these are of meteoric iron, as theoretically they 
should be, is uni known, since an analysis has not yet been made, The 
head-rest, whkh is a typical Egyptian object, And therefore probably 
made in the country, has been badly welded and shows several 
imperfection* due either to lack of experience in working iron or to 
the absence of a sufficiently high temperature: the metal, too, is of a 
different colour and quality from that of the dagger, eye and miniature 
implements, as it ha* a dark, smooth surface and has not rusted, li 
weighs approximately 47 grams (rather mote than an ounce and 
a half) 

From the time of Tut-ankhamuti onwards, there is a gradual 
increase in ihc number of iron objects found, until the Twenty-fifth 
Dynasty (71a to (163 b.c.), of which date there is a group of iron tools, 3 
after which iron becomes much more common and at Naucratis and 
Defetmch in about the Twenty-sixth Dynasty (663 to 525 g.c,) it was 
a* common os bronze or even commoner and was being smelted in the 
country/ In 255-254 t.C. iron tools were being supplied to qmrrvTner/ 
and a papyrus of Ptolemaic date foam the Fayum * give* interesting 
details about tools and other objects made of iron. 1 * 


* G. A. Wainw«ght. The Coming of Iran. A Mijuuy, g (15136). pp, 5-24 
1 G. Muptro, a/v OJ-, p. 296 

* Howard Csnci, The Tern 
LXXVtL LXXXIT, LX XXV] L 

*C, A, Wirinwrighi, tnn 1 
P- 7 - 

* W M t . I’tffif, Stj Templet at Thetri, pp. 18—9. 

* V. M. F. Pctflt, S'att\nOh, t, p. 35; Neksirh and Defenneh, p. 77. 

r f> P Mjdiady, The Flinders Petrie Papyri. «, p y; C. C. Edipr. Four Petrir 
Pipyri Rcviti-t), Stnditl Pnsented 10 F. }J. Griffith, pp. ail-X 
1 C, C. £d|(ar r Papyri Zexett IV, No. 59781. 
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It is evident* therefore, that pa 4t least one occasion at a v*ry early 
daw a very small ijuantity of meteoric iron w^is Found in Egypt and 
made into beside but there was no knowledge of what iron was or 
how to extract it from Its ores and possibly not even die knowledge 
that this particular piece of material bad fallen from die iky. though 
jt a later date other finds of meteoric iron may have been nxognlzrd 
js such and may have been med tor making snail objects for ntuai 
purposes, a* suggested by Wriuwright 1 With seven! alleged excep¬ 
tions tsotrse of which are almost certainly of muck brer dure than that 
assigned to them) this condition of things continued until die end of 
the Eighteenth Dynasty, whm an iron dagger and sufficient iron to 
make sixteen liny blades, .1 miniaiiuc larail rest and a small amulet 
came min the possession of Tu^nkkamup* almost certainly having 
been presented to him by one of the kings id western Asia* thz home 
of iron work mg, Iron must have been r,i re in Palestine and Syria alio 
until at least the end of the Eighteenth Dynasty, since among the 
tribute levied by Egypt on the peoples she conquered only one mention 
of iron can be traced, namely, * vessel* of iron' received by Tuth- 
moris III from Tinay, an unknown country to die north of Egypt.* 
Aho. Tmr-jKLJ, king of Mitmni* presented to Amcnnplib NJ a 1 dagger 
whose blade u of sted , * d; + onc mitfrn of iron, overbid with gold 
two 1 hand-rings of imn, overlaid with gold *; "one dagger, whose 
blade is of iron, whose shaft as trimmed with tapis Uauli , , /; 1 one 
dagger whose blade is of steel , - \* and the same king presented to 
Amettcphis IV * Tea rings of iron, overlaid with gold ,, / 1 

In the tomb of Sheshonq {Twenty second Dynasty) discovered at 
Tania by Montet in 19^9 there was a sacred eye of iron mounted in a 
gold bracelet and a very clumsily-made miniature head-rest of badly- 
prepared iron, which seem to prove that as late 11 the Twenty-second 
Dynasty iron smelting and bon working w^ert still in. their infancy in 

£ gyp L 

Tile rarlicit date- feu which at present there is evidence of iron arts 
1 laving been worked Tor metal in Egypt « provided b;v Petrie'* iiv 
covery of evidence of undting at Naucratis (shnh notary ix.)* in the 
north west of the Delta, hut where the ore (tpecular iron ore) came 


‘ G. A. WninwnghN in fottrm. Egypt** ArthMtlpgy, *«n (igja), pp. >-lj. 

* J. H. Breamed. aw, at* it. 559* 

1 Sw A. E, Mtttst, The Td&Mamf TjMets, 1959, V«L pp, 8t. 83, 83. 
87. 117 - 

'W M. F Prtrir, i. p. 30, 
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from it not known. Iron ores. however, have been worked anricnih 
in the eastern desert 1 1 * and near Aswan/-' in the former locality 
possibly hy the Romans, 

The principal reason that iron became known to man so much later 
than copper, although iron ores are far more abundant than copper 
ores ami almost as easy to smelt. i* probably due to the fact that copper 
can be shaped by cold-hammering, whereas iron must be hammered 
hoij ind dmibtlcis iftipuir metallic trail hsi been produced accident all) 
manv times and rejected as tuelet* brig before someone tried hammer¬ 
ing it while still hot and found that under such conditions it was almost 
us malleable □» cupper. Another difficulty was that hammering red-hot 
iron was impossible with hammers without handles, which apparently 
were the only kind known to the Egyptians until late. 

Iron ores can be reduced to metal, in the presence of carbon, at a 
temperature not exceeding 5 00 " C-/ and ^ ' TOn becomes a pasry 
man that can be worked at from 8 oo‘ C. to 900* C./ but it d™ not 
became liquid enough to be poured for catting until about 1,530 f-, 
which it much too high a temperature to have been obtained anciently, 
and furnace construed™ only advanced sufficiently for this to be dune 
in the fourteenth century, only a few hundred year* ago. Caning, 
therefore, was impossible and in this respect iron was inferior to copper 
anil bronze and. since iron was also more difficult to work, became 
leu malleable and, since it was little, if any, harder than copper and 
bronze, the new metal was at first not so satisfactory as the old ones. 
The early wrought iron, on account of the way it was made, would 
contain little or rm carbon (less (ban 0.2 i*t cent) and such iron is not 
hardened but softened if heated and suddenly cooled: but with an 
increase in the proportion of carbon present, this property of bring 
hardened is acquired, and it is this higher proportion of carbon (from 
0.2 per <em to not mnre than 2,n per cent), with the resultant virtue 


' p Bttrcc and W F. Hunvc, Tvpni; sad Gmi. cf lAr EaiirTfl firrtfttf 0/ 
Egypt t'r*****! If W 5*. W. iai. siJ. «5 p *$?- 

■ W F. Hume. The Damhntbn of Iron Or** in Efyft, p &- 

■ j dc Margin, Cis its m&rwmmi* r! irnmpiiQttt dc ttgfpi* nntiqme,U 

pp, [ |. 

* P! EVrvkf-LipWTt, Nofe rur lr irmiimtwl nt/ihdiHspgvr du tff flia tmjnmt 

d'Aumrn, in Ann*Lr> dt* Semes, itu (1^*7}. Fp, ip-J- 

* H. Ijtiiiii* Iron Mnnuhcfurr *nd Hr*t Gmtnawn, in Saint?, 113 (lqa^X 

p. yfa 

' T, A HkbUMti, Afa* jnd A feuih f. P. 14^ Set *]» R H. CosThUn. iVtftbionc 
Iron jttmjf m ih* DifpmSnn of ihc H\m* Empire, M*n t <15^1^ Ahn 
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it imparts, that constitutes tits difference between wrought iron and 
sled, steel being iron containing small proportions of added carbon 
(the carbon content of the ordinary modern product ranging from 
obuui 0,7 tn T.7 per cent) liui imparts to it the property mentioned, 
and mm only became a thoroughly serviceable mtul for wcajions and 
l»ots alter the discovery of the method (for 4 long time purely empirical 
and without any understanding of llic underlying principle) of adding 
a little extra carbon (carburising, a* ir it termed), u> that when heated 
and suddenly cooled (quenched) it became hardened. 1 This result may 
be brought about by allowing the iron to remain in contact with carbon 
at a high temperature for some nmt, when a certain small proportion 
01 the carbon » absorbed bv the iron, the amount depending upon 
the length %j£ time the two arc kept in contact, being greatest at the 
surface and gradually learning towards the centre. At one time a 
process (called the cementation process) employed for making steel, 
which is still used to some extent, was to pack the iron in charcoal and 
hest it strung!) for several days- Such a considered method, however, 
is a comparatively bre invention, but a similar remit can Ire brought 
about by the frequent heating and reheating of iron in a charcoal tire, 
and this must bate been die method practised anciently, probably an 
outcome of the hammering and reheating that were necessary to free 
the lumps of iron as n first produced, which would have contained 
air-bales and in consequence would have been spongy, from adherent 
dag and other imp unties; to consolidate it and to shape it 

Since the production of iron from its ores was not an Egyptian dis¬ 
covery, it is most unlikely that the subsequent metallurgical treatment 
should have been Egyptian, anti it teems highly probable, therefore, 
that blacksmiths from Asia were introduced into the country in order 
to teach the Egyptians how to smelt and treat the new metal. 

A copper-iron alloy of early dynastic date was found at Abydos.* 

I. tun 

Although never very extensively employed m ancient Egypt, lead war 
among the earliest metals known, since it dates from predyrustic times.* 
The^reason for this early knowledge of had was doubtless owing tu 
the tacts, first, that lead ores occur in Egypt, one of them (galena) being 

' Srad may j!vtt ta produced ilurctlj by Meriting cerisui lujiih of iron ore 
{H, [jfjujv off, tu. t p, 

1 EL AnniEinr.ura, rovrfki J" p. ^75 

1 W. M. F, Peine. Frthafimt Egypi. p. 17 
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very metallic-looking anil, dindtore, likely to attract attention, and 
second dial the mewl is very easily obtained Horn die ore. 

The principal locality in Egypt where lad arw are toond is at Ocbd 
Kdus, 1 - 3 which is situated about 70 mdes wuth of Quscn and a few 
miles inland from the Red Sea, but there ire deposit'- in other places, 
tumdy, at Rangaon die Red bca coast 1 - a i in the SaCiga district near 
the Red Sea**** where about two mile* south of Safaga Bay there u 
an ancient working covering the whole stile of a limestone hill’; 
associated with the Um Scmiuki copper ore* and near Aswan* ■* 
Ollier deposits of lad ore have recently been found at Zug d B«hr 
and Um'Rcig on the coast south of Quseir. During die four years 
1912 m I 9 t 5 inclusive when the Oebd Rosas mine was bring worked 
^ produced mmc than 18,0cn tons of are, in the farm o\ tnbd 
carbonate and sulphide of lead associated with carbonate of rinc.' The 
01* contain! the cqofatknt of from a? to 55 per cent of metallic lead, 
a very small proportion of silver and aUo a trace oJ gold.' Hall srates 
that " analyses show up to 38 per 57 tcI1 * cine. 

The principal ore of lead is the sulphide galena), which was used 
m Egypt a* an eye-paint from as early as Badarian times 01 as late at 
the Coptic period*’ 

The production of metallic lead bom its ores is ore of the amplest 
of all metallurgical operations and consist* essentially m merely routing 
the ore, which is now done in special furnaces, though doubtless in 
ancient runes by simply heaping the ore on top ol tlte fuel on^lic 
ground or in a shallow pit, the fused metal, which melt* at 3*7* 0. 
(or Jen than one-third the temperature required to melt grid) funning 
out at die bottom cd the heap. 

Lead wm Uicxl far m-iny purpura. including small human 
4ud a ru m 4 fjgwtt** 1 ; linkers far Ashing net**; rings 1 i beads ; 


1 Mjnea and i^rfkci ikjurimtni, Wrffi/x on ik SUnertl indmtff a} Egyp 1 * 

”iV F^Murur, Erf Li*. Nett i to thr Gto\ Wap at Hgfp, FP jH : G'ai°£v 
oi Eryw, VoL n, fiwt hi. p. Kjfe. . .* 

*C Alkmt, GvM Mimn% in Egypt, w burn, fmt, MimngJmd Memhfrgy t 

likjl, p* 14. * J*. 

Kindly communoitil by Mr. Il It- Gru v *% tcttntfljf Uiolidkir Miro 
Mid Qturrio Dc^rr. 

« T C, I- i-USt Lmd Om, p. 6> * p. ^ 

* W. M ¥ Pctrk^ Vrthutftni Egypt* p a? 

* W. M. F. Fctnc, Obtttfi cf Qmty Us*> p. A 9 - 

Ai I K Qulbdl Jtlll A . Q. K- Hiyirr. Jt TtU Pyramid, 

Mmh Wf, p. 7 . A1k> one Fm latermedutc peryxi found by Enin ton. 
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ornaments'; model dishes and tray* 1 , plugs'; fur adding us bronze 
^murc than 30 percent having sometimes been used, which must have 
lowered the melting point Ot’ the bronze considerably, and thus made 
casting easier): occasionally idr vessels' 1 ; itir the headdresses of gods, a 
group of twenty of which ot unkn own date and origin arc 10 the 
Cairo Mmeum 4 ; and uimctima tor filling bronze weights and as a 
core for bronze statuettes* Sulphide of lead (galena), as already Mated, 
was extensively employed as an cyc-paint; a aunpound ot lead and 
antimony was used for producing a yellow colour in glass* and three 
examples are known of the use of oxides of lead as pigments, one 
being red o vid** (red lead) in a mural painting oi Urueco-Roman date,' 
the second being red lead on a scribe * palette (undated, but most prob¬ 
ably of a late period}* and the lliifd being yellow oxide (massicot) on 
a scribe** or artist** palette dating from .about ^x - 1 i.c, * 

There can be littk doubt that most, if not all, the lead and galena 
used in Egypt until about the Eighteenth Dynasty was of beat origin 
and there is no evidence that it was ' probably brought Irani Syria 
until alter the Egyptian conquest* in Asia, when, according to the 
translation of the ancient record*, it was imported from Zahi": 
Rrfmii j: and liy, 1 * die Utter not being Cyprus, as often stated, where 
lead ores do not occur, but, is shown by Wain weight,'■* 4 country on 
the northern coast of Syria- 


Platinum 

Platinum U found only id the metallic state and never pure, bul 
always associated with other metals, principally the closely related 
ones, iridium, palladium, osmium, rhodium and ruthenium, but also 
frequently with gold. 

Only one occurrence ot the intentional use "! platinum in ancici*, 
Egypt is known, namely a narrow strip inlaid in a metal case 01 late 

1 W M. t, PcltK. VkjerU 0} Ihtiif tdte. y, 40 

1 L Bcxdurric, Oai Cnbdt*kn*i Kotag, Sshtt-Rf, 1, pp. 76-7; pig. iw. 

K, A- Girduer, Aru»(nmr. it, j>. xi* * No*. J- 

I Seen. <0, * Seep atg- ? See p. $9^ 

‘J, Baunaux, Lff tmJj. rt totdtutt dm,- t rt miquitJ, in Congrit 

inunut, dr Crfof Lt (Jirt, nurtt. i<jij, i» (ijsSf PP- -iT-S* 

• A P. Laurie, Ancient Pigment t tnii their hdrtmficj;wit in » or 0 / Art, in 
tirrAmUgm, cxw (nm). pp- 3'M 
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date, which Berthebt examined and bund to be ' d'nn alliage 
complexc rcnfermint pi osiers tics mcuu* de id mine de pUrine sans 
prejudice tftm peu dor/' Several gold objects of Twelfth Dyfiaiiy 
dilc Id the Cairo Museum show numerous silver-white speck* lhai 1 
liavc tested, as izi i? was possible witltout injuring she objects, and 
found lo iic platinum or one of the pLmuum group ui metals* probably 
dticflv plibnum. Pcirie ha* reported in gold object a of this same 
dynasty rimibr hard* white specks, which be ca[U osmiridium 1 
(d natural alloy of osmium and iridium), though no evidence is given 
for dut and it is much more likely that they art largely platinum* 
Maspero states that certain Egyptian gold jewdkry of the Eighteenth 
Dynasty contained platinum 1 and Mr*. R. Williams records timilir 
particle* in a number of instances in ancient Egyptian gold object* 1 

Platinum has neve*- been reported as occurring in modern Egyptian 
gnld t so fir 4i is known, hut it d ocs occur as j trace in the nickel ore 
from Sl John’s Island in the Red St** and has been found in gold 
from the Sennar province of the Sudan 1 and it occur?, and was being 
worked on a small scales frw yean ago, in western Abyssinia.' 

Silver 

Silver u found in nature in two conditions namely, as metal and 
in die non-metal l ie stare. 

Native silver, which n practically pure, occur* only in small quantity, 
generally in the crystalline form, as needles, fibuncnU, network, or 
arborescent ihapc^ though also, but more rarely, massive in nuggets 
and thin plates. Silver also occm* in practically ill gold, sometimes in 
considerable proportion/ 

■ Retihebr, S$tr fat mtt .mi igyplant, in MmnrwTTi* « N/mmrtr t*iax f vn 
(iqocU p- l }** Petrie iBBttium plumunj also " jj an ifiliy in an un/iiuijMd frronrr 
b*ic i rtamciK erf AdkiuhUi, XXVdi ifpuaty, inibe liand* ol ^ d^ter in 
Cum/ tttii art imukficr i* given dm dli* wn kkzitififld by chemical analytic. 
(Ptzi'ic It Warn 0 / jTAjf tfpptkm, l^ Y p. yl.J 

*W M F. Feme Wrtt/i fit Ej^v^r. in Annrm Egypr, 1915, n. 31 : 
W, M. F, Petrie and J, E- QuibeU, JV*.tpi^r smd p. 66. 

* G. Miuperp, FAf £&*«■* c/ CimUsbuw t, 1501, p K joj. 

fl C- R Witlbmi, wirf Sfthrr /wefry ani Objtftt, p. 37. 

1 F. Wi Moon. Pni. Oog fr/t Sf. foin'i h!and m p, 16 . 
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f Kindly comiminimetl by Mr, A, D. Home, Diurki Gcirtmiistbnrr, GiUahsL 

* See p. 357* note 1 Sometime* lrrepkiLydifUtboled pittbci ol gold oeetir 

m 3Hfc.-L.-rtr Egyptian ulm obj^ii,. nwnipta <rf whL-fr were found in (he tomb 
ol Tuf ankSi Lfhitn (itoward Gant*. T*r Tom* o/ ui s Appen 
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The principal uta of diver are rilrei mlphide, either alone or 
aisocwtcd with sulphides of antimony nr arsenic, and litre* chloride 
These, however, yield only about one-third of ihc world’s supply of 
silver, (lie remaining two-thirds being obtained, not from silver ores 
proper, but from what are primarily lead, zinc and copper ores eon- 
(.lining a very small proportion of suiter (usually of the order of from 
o.ot to 0.1 per cent), which may, therefore, be considered as low-grade 
silver ores. 

So far as is known, neither native silver nor silver ores proper occur 
in Egypt, though all Egyptian gold contains riJver, the proportion in 
that from die modern mines varying from 07 per cent to 34.0 per 
cent, 1 and in andem Egyptian objects of gold and deemun that have 
been analysed the proportion of silver ha* varied from probably a trace 
(this particular specimen having almost certainly been refined) to as 
much aa 39 per cent, 8 though there if no proof that the metal of all 
these was of Egyptian origin* Silver also occurs In very small amount 
in both the local lead ore' and in the nickel ore.* In an Egy ptian lead 
net sinker, daring from shout 1400 *.c., probably made from local lead, 
there was 0.03 per cent of silver, 1 and 0,01 per cent in some galena 
from Gcbcl Jacus* 

Silver objeett have been found in Egypt from aj early jt the pre- 
dynastic period,' but they were very rare until about the Eighteenth 
Dynasty, when silver began to be a little more plentiful, though it 
was not until much laTer that it became fairly common. For example, 
in the Fourth Dynasty the objects from the tomb of Queen Hctepheres* 
may show that silver was (hen rarer and more precious than gold, since 
golil was employed lavishlv to ornament the furniture, as also in the 
form of small dishes, a disking cup. and razors, whereas (he truly 
silver found efmiirtcd of twenty anklets (inlaid with turquoise,* fepfc 
lazuli andcaroeliau), which, although having an appearance of solidity, 
because they are rounded on the outside, are only shells of very rhin 


1 Sec j>. 16s- *S« pp. 545-*. 1 See f>. 176- 

* F. w. Moon. «. rtf., p 1 ^- , 

1 /. Ffu-nH T&? $th' f CanUnji of Speam&u of Anatitt and Medutttri 
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*C. J. Alford GoJtf UiHrrf « Ezvpu :n fonrm, Ifol. AfiwaJ and MeUilurft. 
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■ C A. Rebuff, Tkr Titmt o) Queen Hrup-hert). in Bull. Mm. Fine Arte. 
Button, xxv special number. 

•This war oneifllllf dewmbed mdadute by Dt. Bmuwr, who, however, 
later accepted my idrftii&Jtiefl of turquotw. 
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mfftaL And a amount of silver leaf on a head-rest. This, however, 
was a secondary burial and silver objects may have been stolen from 
tin: original tomb. Even in the tomb of Tut-mkhamim, some 1,500 
years Utcr, there were only a few silver objects, though nthers may 
haw been stolen, the two largest bring a trumpet and a vase tn die 
sh-ipe of a pomegranate. From the EwaHY-fiia* Dynasty a silver coffin 
;md nine silver vessels, one very large, were found at Taut* and fh'fn 
the Twentyserond z silver cotfin and four small silver eannpic colons 
also from Tanis were found in 193(1. all of which are in lhc Cairo 
Museum. 1 

Petrie state* that the silver employed in I he predvnastk period was 
obtained probably fan* Syria * * <m which came he attributes its 
scarcity 1 *and again that it * cmjld only be got by mining in North 
Syria, 1 * but there is no evidence whatever for this, anri the principal 
iouirr of supply was almost certain!y local until after the Egyptian 
eontpieif* in Ada during the Eighteenth Dynasty. The Twelfth 
Dynasty silver objects and ingots found at T6d in Upper Egypt’ were 
probably presents from Asia, The ancient records ate silent as to where 
silver came from until the Eighteenth Dynasty, when it is stated to 
have been received from Assur,' Khela, : Naharin,' ftetenu,* Semar” 
and ZaW all countries in Asia, and in the Nineteenth Dynasty tt 
Lame from God's Land** {here manifestly from the context a country 
to rhr North of Egypt), Kheta" and Naharin, 11 again all Asiatic 
countries, hut also from Libya," a country to the north-west of Egypt. 

As already stated, neither native silver nor silver ores proper occur 
in Egypt, though silver is found in very small proportion in both the 
local lead ore and the local nickel ore. Since, therefore, there was no 
native silver and no ores that could be treated to obtain the metal, and 
since there is no evidence and very little probability that the Egyptians 
of predynastk and early dynastic times had the necessary metallurgical 

1 P, Mimlrt, Dicouvcrte d'une n^crapoLc ruyak a Tams. AmaUr du Servire, 
;mTn (1939), pp, 529-191 G, flrunton, Some Note* 00 the Burial of Shashanq 
Hrqa-Khrpor-Be, AnnttCe> dm Serein, zrxix {193$, pp. 541-7. 

1 W. M‘F. Petiw. PreAutimr Egypt, p *7. 

* W, M. F, Feiiie, Hodtti Lift tn Atzirmt Egypt, p- 5. 

* W. M. F. Pei tie, The Stttmh m Egypt, in A/inmt Egypt, 1915, p. 16. 

1 F B It, TAi (19J4 i *936), Fomllfi de i’lntt. frame tin Coin, jnm 

pp. itft, eiq; Ft XVI F. RLm>n de la Roque. Le Trtsor de Tod. Chroniqu* 
J f.gypu 1737 , f®. ai-tL 

1 J, H- BrcaitEfl, fif, T L» r 446 T if. 48^. B ti, 4&X 

* 11, 347. 491. 518, &». " it, 5V *' ft, 459 , 49 “- 

11 iu, l t 6 v 574 - " UL 4 ». '* 111 . 4 K 11 W, 584 . 


SILVER 


3#l 

knowledge to enable them tt> separate minute proportion) of diver 
from lead ott* [though there were worked for galena to use as art 
eye-painr and also for inciting to obtain the metal), much lew from 
nickel or« (which were not worked at all anciently), what then was 
the source of the ancient diver? It could not have been obtained iiom 
the local gold and electram, though the* contain considerable propor¬ 
tions, since the necessary knowledge of bow to separate silver from 
gold was Licking, even as late as Greek times, a* is proved by the 
method of refining gold (chiefly from silver) described by Agathur- 
ihides,* in which the silver was converted into chloride and rejected 
In my opinion, there is no doubt that, both in Egypt and to western 
Asia, there were alloys of gold and silver, of the nature oi cfcutim, 
so rich in silver that they were diver-white* and that it was these alloys 
that constituted the first ancient silver, that « to say they were white 
t-uld,' which is what the Egyptian) called silver- This teems to be 
proved by the faa that all the early silver from Egypt is in fact such 
an alloy and contain) gold, sotuetinves in considerable proportion, the 
specimens of which analyses are available containing from 1,0 per 
tent to 38.1 percent of gold. 1 

None of die Egyptian silver is of ibe nature or purity oi trial smelled 
from ore. Thus, some ri not of a uniform white colour, as w ould Ik the 
cue had it been obtained from ore, when nccei&irdy it would have 
been melted and well mured, but hat yellowish patches manifestly due 
to die unequal distribution of the gold present. Otis occurs mi die 
anklets of Hetepheres (Fourth Dynasty); on several of the objects from 
the T”m b of Turinkhainun (Eighteenth Dynasty); on bracelet) and 
011 metal 'glovo ' of late Nineteenth Dynasty date,* 

That the ancient gold .ind eketrum were natural products that siill 
occur in Egypt will generally be admitted, and it it nut u 11 reasonable 
to suppose, there lose, dial the silver was also j natural product, though 
the fact mat an alloy of gold and silver, containing so large a p:..tK>r- 
non of the latter as to have j white colour, is still to be found is not 
Usually recognized. Nowadays, however, such an alloy would generally 
bedbsed js a poor quality gold and ua true character might Ik masked 
by the m imi'T in which it would be considered and reported. Ancientiv 
(hecase was different: silver was scarce and in consequence was several 
times the value of gold and hence it would have been (he object of 
diligent search and even the smallest deposits found would have been 

1 S« p. *t»j. 1 See p. *67. ' Set p. 5^. 

* Cairo Mujctiii i. So*. CC, 50^77-8 Jin! C.G, jayoft-ii. 
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highly prized anti would have been worked until exluuutwl That it 
still occur*. however, improved by the result* of the amy fby A. C 
Claudet) of twenty-six specimen* of modem Egyptian guld from 
quart? quoted hy Alford, 1 When die m no of silver to gold in these 
specimen* k calculated it is seen that in fifteen instances thii is one part 
or more of silver to one part of gold, the highest ratio bang 3.3 pits 
of silver to one pari of gold. All these specimens, therefore, would lie 
silver-white, since a ulver-gold alloy con mining go per cent or more of 
silver has a white colour, Mellor mention! 3 specimen of natural silver, 
gold alloy from Norway that cuntaitied 28 per cent of gold and, there, 
fort, by inference, 7a per rent of silver,* which also would be wbiic- 
Evemually, silver was obtained, at it it largely to-day, from 
argentiferous lead ona, which it proved, by the pcpkjjratkin of ihe 
mines of Mount fjurkm in Attica (Greece), certainly as early as the 
filch' and fourth centimes* * n o. and probably earlier. It is unlikely, 
however, that these, or indeed any Greek mines, were the first to be 
worked and probable that the earliest production of silver from an ore 
£ which w3i ccitfiifily lead ore) took place iii western Aii^ f 

where such om oc^ur extensively. In Anatolia and Armenia there are 
mmy indent stiver mines, which unfortunately cannot be dated* the 
ezrei "being chiefly aigentifertjat, galena associated with mlphide ot 
/.iflc. 1 In Georgia and Caucasia there ate also similar ores, though 
whether they were wnrked anciently or not is iLtnceflaui/ III Persia, 
too, lead decs conuimng diver are widely distributed, but again it is 
not known whether they were exploited anciently or not- 1 1 

Plmy states 11 that "The Egyptiani stain silver/ and he goes on to 
M y that 4 strange to relate the value of the silver b enhanced when 
iu splendmir hajkeen sullied- The preparation is at fallows i emc-thind 
#if a part of the finest Cyprian copper . . is mixed with one part of 

u\vci and die til me amount of live sulphur. The whole is heated in an 
earthen crucible luted with clay „ / 1 Silver can abo lie larnbhcd wilh 

i C l Alfred, 4 Reperron 4 ^tni and Frotprrtbx CqU\ finutg in E^ps t 1900, 

Append)! . , , 

» J, W_ Md!or, lnwfVJVic and TArfrfiKW Chtmuiry^ 114 p. 259, 

* Hcrodniui, vri; 144 * Xenophon, Eitxy or Me Revenue of Atkmt^ nr, 

1 ArUfatb, Cotuti$Mimn of Aibmj, iltu . 

* H. A. Kl rt p an . Mjirmw Rtsaumi of .-frmrirw iW Anatolia, pp. 

- I>. ChiUllbllJhtllLEe- HflfcOlJ RffOKftn of CfOrgia and Ljiiljj jj, pp 44-^9 

I MmiAEifi Ktin Fatrh, The Emnami? Feting of 'Pmu, p. 33, 

■GajjE. Section, Nivd tntrlL Divnhtn Admiralty, London, Groteff 0} 
ittiVpa&mni Jfif if- Borderlands p. 69. 
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ihc yolk of j hard-boiled egg.' The won) * stain ' (rinptit) suggests 
same method of treating d diver object whereby it sccjuiied a dark 
or black colour* particularly in view of the statement shout tarnishing 
^mjrrrcit) silver by means of the sulphur compounds in egg-volk, but 
the description given is not that oi making a stain or varnish to be 
applied to silver, but of producing an alloy of silver and copper 
blackened by die sulphide* of these metals, and apparently it was this 
black alloy that was employed in place of pure while stiver, a strange 
os Pliny remarks. This description strongly suggests niello, a 
tew crsinplti of which arc known from ancient Hgypt. One oi these 
i* oil the dagger of King Amostt from the beginning <n the Eighteenth 
Dynasty, now in the Cairo Museum. The blade of the dagger is gold 
with a ri.irrow hand of black material down the centre nt each side, 
iliis band being inlaid with inscription* ami designs to gold wire. 
Manifestly the black material has been introduced into position while 
in a plastic condition and while still in that state the gold ornamenta¬ 
tion must have been inserted., The composition, of the black material 
has not been determined, but it is certainly not a metal, though it may 
well be silver sulphide. Or a mixture of metallic sulphides, and, if *0, 
it is niello, which Vernier calls it , 1 and which he defines as a metallic 
sulphide employed by jewellers in the manner of black enamel. 
Another Egyptian trample of wn.it is thought to be niello is on 3 small 
bronce case of Twenty-fifth Dynasty date in the Louvtt Museum. 
This case was examined carefully and the material analysed by 
Berth clot.' It consists of bronze containing a large proportion «l lead 
and is coated on boll] sides with a layer of black materia] about 0.5 mm. 
itii.-k which Bcrthelot considered to he niello. This, like the material 
of the cue, contains copper (a large proportion) and tin, but sulphide 
is also pre>tm and a trace of tatty matter. Inlaid in the black material 
are inscriptions and designs, which can have been put in position only 
while the black material was plastic. 

Silver Pluang 

The Egyptians early knew.' how to plate copper with stiver, 
ai u proved fay a copper ewer of the Second Dynasty found by 
Bitmton,' Professor Thompson, reporting upon this, ays, *Tbe 

1 E. Vernier, La bqwtenr « L jorilkric Egypt ieiuiii, Min, Je Phut, fnm f- 
jfWA. oritrmth du CJitr, it (1907% pp- *8—31; PL XXIV (a), 

*M. Berrtictot, Wo* rt Mim Pioty vn <1306), pp. lit-*!; Ph- XII, XIH 
1 < 5 * Hruiiiiwi, JMn **>d ftidsn', 1, p. 691 PI XVIU (10). 
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m» Tr r t 3 l of which the ewer is made contains tin. Whether this i* 
present in suiEcitui quantity in constitute a hronxe 1 cannot be deter- 
min rtt without destroying the sample- The material is cold-worked 
and auteurs to have been hammered m shape Imm a sheet, I here is a 
definite coating of either silver nr tin on the outside of the ewer. S he 
former is the more probable* though one cannot be sure without 
spoiling the vase. There are indications that this plating was done by 
lomnto-ing the other metal on the copper or bramte before the ewer 
was nude- The spout appears to have been hammered on to the 
rest of the body.' This ewer was further examined by iWetsor 
R B. Dixon, who stated that sil ver was certainly present on the surface 
of die topper as a very thin layer and tin absent, the silver having been 
pul on either in the pure state or alloyed with copper. Neillict the 
finder nor Professor Thompson nor Pmicwor Dixon gives any details 
of the extent of the silver ’ plating.' IF it occurred only round where 
the spout was fe v -ri wri in may it not have been silver solder, such as 
that already mentioned, 3 which had spicud beyond the join: As an 
explanation oi the method of plating employed, hr union adopted a 
suggestion put forward by me, thai the technique might have been 
analogous to that employed for making die ' gold * thread required in 
the manufacture of the ' Holy Carpet ’ iormcrly rent annually by the 
Egyptian Government to Mecca. 'Hus smelled * gold * thread, which 
was really silver thread covered with a thin coating ot gold, was made 
as follow v : A thick bar of diver w as wrapped round with thin meets 
ol gold ami heated in a small charcoal furnace, from which it was 
periodically removed and well rubbed with a thick agate rwl, the gold 
eventually alloying with the diver, forming .< thin, uniform, strongly 
arid closely adherent coating. This was then passed through a scries 
of draw-plates until thread of the required thinness was obtained, 
which had all the appearance of being gold though it was only silver 
plated with gold. Two small rectangular objects of copper (possibly 
knjvr, , jjr niton) of Old Kingdom dait It cun Edfu have alio been 
silvered.* 

The principal use of silver anciently 'ws for bca<E, jewellery. U-ha 
and vaaes, though, like gold, it was also beaten into foil and thin Serf 

i Bunire tiuy «Jj Siijii cenamiy Dc excluded at *u rally i due a* the Second 
Uvouty. 

* See ti 14®- , 

: A Lu»s .Hid P. h l- Keeling. T'Ar :tirc of fkr Holy <’,./p n, in 

Cairo ioentf/ir /(MfUrtl. Vil (191^. |ii) 1 * 9 -^ 

* Cairo Museum. Sin. 71837 A tod I). 
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arid used lor covering wood, example* of fuU occurring for the 
garments of the ting .inti queen on the throne u! lut-uskhainiin; for 
the 4 dippers ‘ on the bottom of the legs of a box; covering the sledge 
of j small shrine; covering the Staples on the large >hrino and thr 
handles of the two vlcdgrt earning the canopk box; and eWfiDpks nt 
leaf being on a writing board from this same tomb; On a head-rest 
I turn the tomb of Hetepheres (Fourth Dynast)}; ami on one of the 
coffin* and a bed from the tomb of Yuya ami Thuyu (Eighteenth 
Dynasty). One instance of the use of silver at an early date for solder¬ 
ing copper has already been given 1 os also an instantc ot its use for 
plating copper 

Pure silver mrli* at 460.5 C (1.760 0' E-X dus melting point being 
raised by du presence 01 gold or copper.' 

Tin 

The word 1 lilt' is often used loosely to designate both the metal 
^nd die ore, but in crdci to avoid ambiguity and muuudcr standing, 
the term wdl here be restricted tu ila correct mcanuig of die metal. 

In antiquity the principal use of tin was fot malting bronze, though 
occasionally it was employed alone. The early histtity of tin t* veiy 
obscure and 110 evidence call be found to show when It was first dis¬ 
covered. The sequence of rin and bronze is also uncertain, though 
ffem the fact that llie first recorded appearance of tin was m tht form 
of its alloy bronze, as also Irom theoretical cofisidtisriDiu, the 
probability is that bronze was made some considerable time bciore 
tin as an individual metal was isolated, just as brass (an ajoy of copper 
and zme) was known tong before zinc itseli was discovered. Either 
tin or tin ore. however, mint hive been used to produce bronze, of 
which tin is an indispensable constituent, though if the ore, as dis¬ 
tinguished from the metal, were employed, it need not necessarily have 
been recognized at foil as being essentially different from copper, all 
the knowledge required being a rcaUzLLtfori that ore Item a certain 
place when added to copper ore produced an improved form of topjur. 

Umil recently it was thought that On ore did not occur in Egypt, 
hut a thin vein of tin oxide (casdterice) was found in 1935 near Gebel 
Muclih, in the eastern desert, roughly half-way between Edlii and the 

^nc^l^fcrenif: G A. Wun*light, A Baud n£ Silver from Metuhsh, 
Cirg* Mudinak ^irsaiej 4h Stnuf. xxv (i^Sk PP 
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Red Ss, and in 194a further deposits were found in Cdbd el Agub 
district in the neighbourhood of Quxir on the Red Sea coast* and in 
% small works w*$ erected by the Egyptian Government, the ore 
being smelted on the spoL 1 here is no evidence: that this oKuncucc 
was known of wurked anciently, The earliest use cd tin p apart tmm 
bronze, and the earliest reference* to tin known to tnc are Egyptian. 
Thus the first objects of bn of which any records can be traced, timely 
:i ring 1 ' 1 (or rather the bezel of a ring, ran** in the museum of Univer¬ 
sity College. London) and a pilgrim bottled art from Egyptian graves 
of the Eighteenth Dynasty (1580 > to 1350 a-c*). A ring* amaisting 
of an aiim ol tin and silver, is also known tram the «me period/ and 
an ore of tin (die aside) was employed in Egypt in small amnunr trom 
the Eighteenth Dynasty onwards for imparting a white opaque 
tolour to gU«/ 1 and inch an oxide was found in the tomb of 
Tut-ankhimun/ After this in chronological order comes an object oi 
tin having ihc outlines of a winged scarab, which probably dates from 
about £00*700 ax - 4 : from the Roman period in Nubia there are two 
finger rings of tin/ two bronze bowls that have been tinned* and a 
bowl of pcwttr/ an alloy of lead and tin; in the third century am, 
un plates inscribed with magical char mi arc mentioned 1 *; and in 
hjy. 572 there is a recipe far making solder from lead (80 per cent) and 
tin (au per cent] for soldering the pipes of a bath. 14 

The earliest references to tin that can be found are ihiee dial occur 
in the Harris Papyrus/* an Egyptian document of the Twentieth 
Dynasty (raoo i.c, to logo ajg)l The nest rrferences in chronnlogka] 
order are m Homer 11 (ninth century > c*), then another Egyptian 
reference of the Twenty-fifth Dynast) 1 * (71a *.c t to 663 *<c)i after 

1 W. Mh f\ Peine, Tkt Am end Oa/ir *4 Atmtm Egypt, 1910, p. 

1 J r H -CEcb.hron>r r Or .Vtfgiftr Copper* Tm sxd Armmor.y from Am&tiU Egypi t 
m Pmt. AV 0rR Atrh^ xnr (l8gj) h p, a *6. 

" fr_ K- Ayunn. C . T. CurcESy and A. L_ P. WcagaSJ, Abyd^ in, p. go. 

* r k. WjJiUuu, C^Jj 1 Jffj Siitvt fewdry RriuStJ OAjrcn, pp, 19, 92, 

1 B. Neumann and C. Kotygi* 7 , fur angtuf t tu 1935, pp, * 5-7-64 

1 H D. pitoeb. l_d rflnrm.' 1 rn Effiptr. pp. 34, 45 - 

7 Luui* ipptndu IK m Thi Tomt -jf PuJ-rtfr^Avl Huwa/d C*rttT, 
m h 17^ 7 

I A. R Church. CAeipioi/ JVjrm v i &J 7 ; p. M58. 

1 C U Woolley "ad IX K Bjad all-wdyer, Kora nog, or, Gj. 

■* f. G. Kmyixi. Papyn lA* JMfuA 1, pp. 91, 93, 97* 99. 

IT B. F, GfrnfelJ and A. S. Hum, Tie Oryrbyttchnt Papyri* vr. pp 3^9, 

II | ft lifts it ni , /inaefli ftttwrff*/ J-gypr, iv< 145, fru, 38$, 919, The m^ing 
ciI itse vmnJ iFinibtei! 'lift 11 £ 1. huWcta. lEllcd in be doubtful 

" IM, v win: tfi, 5*5: ex: jje- xitr- 59;^ xxiit: 503.561. 
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whkl) tonic four references in the Bible/ one in Numbers (About tilth 
tentury s.ci), a doubtful one in lraiah (either eighth or fifth 
century «,c,) and two in Ezekiel (sixth century ax,), then Herodotus’ 
(fifth century l.c), Diodorus Siculus* (firv; century &X.), ftdiui 
Caesar 4 (fim century ax.), Strabo' (first century »-C- to fir a century 
■, p id one instance quoting Posidonius nt the second to tint ven- 
tuiy ix), Pliny * (first ccntnrv ,uj.) and other classical writers. 

In the first century *.», tin was being shipped by way of Egypt ffJ 
Somaliland and India/ hut from where it was obtained is not itated. 

Tin docs not occur naturally in the metallic condition, the form in 
which it is (bund in nature being in the combined state as a mineral, 
the principal and only tin mineral of importance being the oxide 
(cassiletilc or tinstone), though a sulphide combined with the sulphides 
of copper and iron (Mannitr, start nine or tin pyrites) is also found in 
small quantity in certain loealitiei 

Metallic tin, which melts at 251* C., is one of the easiest metric to 
produce and it may be obtained by simply heating the oxide with, 
charcoal, this being the fuel employed anciently and the fuel generally 
used for smelting until about the eighteenth century s.o. 1 he metal, 
however, cannot be produced from the sulphide by any such simple 
means, which U proof that this ore was not employed anciently as a 
source of tin. 

Tin oxide occurs in two forms, one in veins (lodes), frequently in 
granite or granitic rocks and o o cad otiril y associated with copper ore, 
and the other a* pebbles, gravid or sand, derived from the disintegration 
of rocks bearing vein ore, the tlthris from which lias been carried and 
deposited by water. 

Tin ore (cassiterito) is heavy and usually dark brown or black in 
colour and, except the weight, there is nothing m suggest that it ii a 
metallic compound. It is frequently found in the same alluvial gravels 
as gold, and since both are obtained by the same method, namely by 
washing away the lighter materia) with running water, it is exceed¬ 
ingly probable that when gold was being searched for the heavy tin 
oxide, which, however, is not nearly so heavy at gold, would lit noticed, 

* SumitTt, ji 1 Hi Utah, i 1 I'i (tht B-V, 0 va the alirmitive reading 
‘ alloy >, Eh^arf, aa: i®, ac; 17: k. 

*uti 115. **' *- 

*Bt BfUo V : i-Z. 

1 in : 2, 9; 5p ii; *v i =, m 

* <v ; JO. 54, Jffi Ml i XXXI* : 47. 4 s - 

f W, H. ScHiiff, Tie PtnpiHI of tbf F.rytkt*tan JtiI, pp, 4*, 45 
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and it seem* likely Lhat thr alluvial cue was discovered in this manner. 
On account of this association with gold, and also because the alluvial 
ore occurs in more accessible places and is more easily mined than ihe 
vein Out, it was probably alluvial ore that was worked first deliberately 
as a separate ore. 

Claims have been made for Europe* Africa and Asia respectively as 
the place where tin wai first discovered and the home therefore 
probably oi bronze. 

The claim for die European origin of tin" and bronze 1 has not found 
general support and in my opinion, there is neither evidence nor 
proboli sUty that tin ft'as Hong mined and bronze made in Central 
Europe as early as the Fourth Dynasty (about 2900 b.c, to 27^0 u.c.j, 
die possible date of two Egyptian bronze objects/ nor even at die time 
of die Middle Kingdom (about ioou b,c.) ? from which period a number 
of bronze objects have been found in Egypt.* That the still earlier 
Astatic bnmzc should have come from Eujojje 11 even more unlikely. 

With respect to Ainea, although tin ores occur plentifully, 1 if is 
mamcdvable that import ant materials, such as tin for tin ore) and 
bronze, should have been traded in cjuantity for centimes to Egypt, 
ami puiribiy through Egypt to Asia and Europe, without leaving some 
evidence of the traffic or some traces or knowledge of either m\ or 
bronze on the way B ami no such evidence or traces arc known. Also, 
this would not explain the possession of bronze in Mesopotamia ai a 
date considerably earlier than it was known in Egypt, unless the Meso¬ 
potamian bronze did not p*s through Egypt, but reached that country 
by .sea, and drat any trade, much less a regular trade, should have been 
carried on between E-3.sc Africa and the Persian Gulf at early as about 
3500 a.c. to 3200 aj&p which is the approximate date of the earliest 
bronze found in Me&oputamu/ is most improbable 

From the evkience at present available there sec cm no doubt that 
the home of both tin and bronze was in western Asia and ir lias been 
thought that the special locality was possibly in nortlntait Persia^ where 
both tin and copper orct^re known to occur/ Wainwright, however. 

1 W F M r F. Feme, Mrdsim< p 44, 

* Wr H. F- Pnric T Am and Cwfu nf Anrims Egypt. 1910* p. jchj 

FL C Rkh«d«tfU Ammmn iuvtmi 0/ .tfrduetfofv, mvui (195.4). p. 555. 

1 See p. 33a. * Set p. 253, 

1 A. Lu-ua!L. Nijifi -irt ikt Kafiy Hiiiory of Tin vttd fl rimer r uj /cn0/ 

Egypt*** Antatviogy . xw i vp. igo-i * See p. 35a 

1 A- laicaa, 0JP, *A, pf- *«*. also CL C. S. Crawibfd. Amfifmity, Hi 

(193S), pp. 79-S1 z R Ftdd and E. Pttmm* Antiquity* in (193&X pp- 341-5- 
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hits puWiihed an important article m which he show* that a likely 
early sourer of tin and bronze, particularly of ibt Egyptian supply, 
was the Korwan district of Syria, 1 which is situated a link to the 
north-east of the modern town of WeynH, to die occurrence of tin m 
which 1 drew attention several year* ago, 1 without, however, tealtiting 
its importance. V.'aiiwright shows that both tin ore and copper ore 
occur in the mountains of (he Hcsrwan district, through which flow 
two rivers, (he Kihr Ibrahim and die Kohr Feidar (the ancient Adonis 
and Phaedius) which enter the sea near the site of the ancient town 
of Itybloi, which was the port for Egyptian trade from at least as early 
as the First Dynasty. 

No evidence is known of either ancient nr modern mining in the 
Kesrwan Mountains, but the country was prospected some years ago 
hv two Australian mining engineers, who applied for the righr to mine 
tio, copper and elver ores, which, therefore, they must have been 
unified existed In quantity, the work, however, being suspended on 
the outbreak of war and never resumed. 3 Wainwrrght suggests that 
fragments of tin ore or copper ore, or both, may have been brought 
down by the two rivers mentioned, the Adonis having a sirring current 
all the year round and, the Phacdms a considerable flood after heavy 
mini,* though it dries up during the summer. This dried river bed 
would have been a most likely place for discovering and collecting any 
fragments of ore there may have been, and it should not be forgotten 
that in the West, where alone there is early written evidence of tin 
working, the ore, which was alluvial, was derived from die dried beds 
of ancient water-courses. Thus, referring to Spain-Portugal. Strabo 
(first century b.c. to first century a.d.) quotes Posidonius' (second to 
first century b.c.) for the statement that the earth in which the tin ore 
occurred was 1 brought down by the rivers t this the women scrape up 
with spades and wash in sieve*. , and Pliny (first century ajj.) says* 
of the same Spanish-Purtuguoe tin ore that ‘ It is a sand found on the 
Airfa re of the earth, and of a black colour, and it is only to be detected 
by its weight. It i* mingled with small pebble*, particularly in the 
dried beds of rivers.’ Manifestly, therefore, the ore described by both 
those writers was alluvial. 

1 C. A, Wainwright. in foarvel of Egyptian Artfoceiogy, m {f^i. pp. 

See alw G. A, Wsinwrigh*. Ea- ! V tin m the Aegean, Antiputty, |8 (1944). 
pp. S7-A4, 

* A, LucUj a#, rtf.. xiv (iQiS), p. 10& 

• 1 . M. Toll, The Mmtfal Htftmvrj of Syria, in Eng. and Mining fountst, ewi 

(Epn), p. 8 S r, * m: a. 9 - 1 «»1 47 
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Diodorus, writing with reference 10 ihc inhabitants of Cornwall, 
State* 4 that h These are the people tliat make the tin, winch with a 
great deal of care and labour they dig out of the ground^ and lhai 
being rocky, the metal la mixed with wmc veins of earth, nut of which 
they melt the metal and then refine n 1 Although ar fust sight this 
description might suggest the mining qf vein ami not alluvial ore. it 
was-utmost certain I} the latter that was meant, since in certain district) 
m Cornwall the alluvia] gravels arc noE on die surface, hut in one place, 
Ibr example,* they are beneath some 50 ibet of sand and silt and in 
anotlier plate they are covered with peat, gravel and sand to a depth 
of 20 feet’ Also, all the available evidence points to 1 tin streaming/ 
as it was Eermed. having been a much older tnduirry in Cornwall than 
the mining of vein ore, 

tn view of the pmhalttlky, as shenvEa by Wamwright, that some ai 
least of the early tin ore found in the East was diluvial and was possibly 
accompanied by copper ore (almost certainly malachite, the usual ore 
of surface copper deposits, which would have been well known ar the 
time and recognized as yielding copper when smelted), die explanation 
piC-vifttLdy given In me to account for the discovery of tin and bronze" 
may be much simplified- Although it wa* ft cognized tliat 1 if wjts 
probably alluvia] orr that was worked fins deliberately si a separate 
Ejrr. 1 * it was assumed tint bnon/e was first made accidentally by 
smelting associated ores of copper and tin, both derived from veins/ 
because nc association of copper ore and alluvial tin arc was known, 
bur it if now suggested that the sequence of events may hive been 
much as follows: First, the discovery of alluvial fin ore, possibly on 
ihe biutks ur in tile bed of either the Adonis or Phaedras, or both, and 
probably during ,i ^rcb for gold' 

Second, die realization thii< the comparatively heavy tin ore might 
be metalliferous, possibly even a kind of copper ore, and the con- 
sequent smelting of it, either alone, when tin would have been 
dhoovtraf, or more probably mixed with copper ore, when bmnzc 
would have been made. 

Third, when the alluvial tin ore firsi found* which probably only 
occurred in comparatively imall amount was becoming cxkmjird, 
search was made for other supplies and the sources in Spain-Forty I, 
Cornwall, Brittany and djewhere tnanifciUy became known and 

M- Djvk^ Tin Qrti i pp. 2B„ ap. 

* A Luo*. op. tu^ p, 107. 
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eventually* at a very much later dute and in some places only, the 
parent veins (lodes) from which same of the alluvial ore had originally 
been derived were treked down and worked, 
it should be pointed ■ uif that the Iiypjtlvrsis of the possible discovery 
irf im ore and bronze m a district m such dose touch with Egypt, as 
was die neighbourhood of By bios, leavo miexptjiitcd the £ct of die 
knowledge of bronze in MMopaminia it 3 rmidi earlier date than in 
Egypt, unless other and earlier sounxicf tin ore were also known. 

Hintze ia quote! by von Bitting 1 lor the tiafcmait 'that at 
Eskidrchtr 1 in (Jentr.il Asia Mimic, tin has i-cen Sound quite recently, 
and that the nvfics -were exploited under the old Turkish £OV£rnnicnr." 

MINERALS 

The dktkmajry driluitkm of 4 mineral is ' a mbsuntr obtained by 
minings" but die word is here uied, not in this wide seme, blit with a 
very restricted meaning, since the must important mineral*, namely, 
die me Lull and their ores. have already been dealt with* and certain 
other mineral substances* such as building stone, gypsum, ochres, 
orpiment* precious semhproaoua and Other stones, either hive been, 
nr will be, separately described. Tile mineral* to be discussed are alum, 
cobalt compound.s emery„ graphite, manganese compounds, mrca, 
natron* wire, *alt and sulphur. 

AuttU 

So fir a* can be ascertained, alum has never liecn discovered in 
connexion with ancient Egypt, and the evidence for its use is entirely 
afeuumamiaL namely, that alum occurs in Egypt; that it was mined 
indmtly and that it w as almost certainly the mordant to which Pliny 
refers that was employed in Egypt (or fixing the colours during the 
dyeing qf cloth/ These statements will now' be proved. 

Alum occurs in the Oases of DakhU and Khir gj, which are situated 
in the desert well of the Nth valley; in DakhU it h ' widely dktribulcd 
nj small quantities ’ A ; in Kharga there arc * ancient mine* of the most 
extensive description" * j ' hilU ,, literally honeycombed with ancient 
workings' 1 ; 1 Huge dump heap’ 1 and s The extent and magnitude 

1 F. W s too BU1111& fuumal trf HtUtmc Sludiet, tn p. 119. 

* Called Eiki Shell r by Wiinwriglit (c^p, Af , p 39^ 

J mr; 

* H. J. L_ BewindJ* Oa jw, In Tef&$< a+£ Gf^gy, jfp. sou-f, 

* H. J P L. Beaded], An Egyptian Qcsis* pp, 
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ol the underground workings prove that vhatever (he mineral mint'd, 
(t w«a lubsttttreof considerable value in thoie days; and an esamina- 
Don of the blind termination of the tunnels occasionally reveals the 
presence of very thin scams of aluminium sulphate, which ... we 
must conclude was the substance sought/ 1 Miss CatonThompson and 
Miss Gardner state that ' miles of outlying foothills and desert door 
alike were seen to be riddled with shallow workings, giving the ground 
the appearance of having been stalled/ 1 ‘ Alum seems most likely 

to be the mineral sought.' 5 The deposits in Ktarga were worked 
during when about aii metric tons of alum were extracted 1 

Some part at least of this mining is undoubtedly comparatively 
modern, thus Maqrizi states* that in Arab times i.ooo t^tntan (44 tons) 
of alum were sent annually Inim the Oases to Cairo; another Arab 
writer says* that the receipts liroro the alum mines formed part of the 
Government revenue; and in <809 Hiunilton wrote*: *Thc trade of 
Gouhanieh, which is a tew miles below As So tun. consists in the fitting 
out annually a caravan of fifty camels for the purpose of procuring 
alum from a low spot in the Dcscri, ten or eleven days* journey South- 
West of the Cataracts. It is found in a single stratum from two to 
fifteen inches in depth covered with 0 layer of dry sand about hall' 
a foot thick and resting on a bed 0!" moist sand, The alum when taken 
is broken m pieces, dried in the sun and at Goubanieh is sold at wven 
patjitjufs the ssrdcb* f 

But this was not the earliest mining, a* Hcrotkrtui (fifth century bx.) 
»yi* that King Amasii (569 to 526 ax,) sent from Egypt a thousand 
talenit* worth ot astring^nr earth (^almost certainly Alum) an a foil- 
in hut son towards the rebuilding o! the temple at Dd phi and th.it the 
Greek dwellers m Egypt scuta farther twenty minx* worth, Egyptian 
alum was also krtown to the Romans of Ptiny's day (first eemury a.u,) 

1 IL f Ls Bcjitucl), <1n Egyptta j? Otfit/, pp, 

J G, CJtafl ThciTTip«m jnd £L W, Gardner* Th<r PrckiltQfic CrvgMpky of 
Hhtrga Oat u, in Tttr Orograf^uat /mrW T iob {igii), p, 

* Far a chemical ual^ «e G. Hcraa, Note 00 A* Deposits of Aluminium 
Sulphate j( Kharjp Q**i* r Egyptko Wain Supffta, Rrfmt and Not** 0/ the 
Pjfl/jc Health LaSomtarin, Cairo, i^zo. pp. ii—r. 

4 Mae nr 1, Dtstripm* mpafmpAiqur ct kuiortqur dr i'£gypxe t 10 Mint, dr U 

miff ion arcA. franc ju Cairo ^ ic*>0, pp< 17, (kjj, 697, r>.)S 

* Siiiidcy Uoc Poote, J History of Egypt $m rAr SUdJirAgn, p, jcll 

* W lUuuEitus, fCrnur^ vn Parti of TtitJtry Part L -Irgvpftars, p. 42b, 

f Thci ztmmi apparently a lakea from Girard (P S. Gimd, M 4 m. sur 
l>gnnlW» f rbdoM« n k <™imcn* dt r%ypte* Qctcnpuon figvptt. dm 
modmtt' 11* p. Gczj[L 
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since dm wriiCFp when enumerating the diilcrtm source* uf alum* 
indude* Egypt ami nates chat [he Egyptian alum way ' the most 
esteemed/ 1 Miss Catan-Thompsan anti Miss Gardner state* th.it 
"Sherds collected in field esaminatton of mining areas * , ■ confirmed 
thdr Rtjmin date/ Dkmrides mttk* that fe Almost every kind ot 
alum is found in ike same mines tn Egypt/ Egyptian alum ii also 
mentioned in one papyrus found in Egypt 4 but unfortunately undated, 
and in two others dated a,d. and a,b. 300 respectively/ 

At die present time, alum if employed, both as a mordant in dyeing 
and as a medicine, and Pliny refers to us use for both these purposes* 
and, therefore, when he alio mentions the use in Egypt for dyeing 
doth of what it certainly a mordant, 4 it is not unreasonable to suppose 
dial he wit referring to alum, more especially as alum occurs in Egypt, 
where it had been mined for several centuries at feats before Pliny 
wrote- 


Co HALT CoiJFOIJWDS 

The chief value of cobalt uompounck is the jeep permanent bine 
colour nf some or them, cm account of which they arc highly esteemed 
as pigments by utiih and ate alto employed to impart a blue colour 
to glass. 5o&f as is known, cobalt blue was not employed a* a pigment 
in ancient Egypt, although two instances of its alleged use have been 
reported One of these ts the scatemeiit by loch* that he bad found 
cobali blue pigment on die walls of the Fifth Dynasty tomb of Per-nek 
This his ?iince been shown tn be a mistake, aII the blue pigment in 
the tomb being die wd|ibpn blue frit coloured by means of a copper 
compound/ The other instance of the supposed u*e of cobalt blue 
is the statement by Wiedemann chat Hofmann had found .1 bine pig¬ 
ment of the tune ot Harnesses HI (Twentieth Dynasty) to be a cobalt 
colour/ Thkj however. Mrs, Williams finds to be an error, Ho fmann 1 * 

1 iixv 3 pL 

1 G. CatoOrTbempKiu in j E_ W. Gardner, op. of,* p. 573. 

* t ; Ujt. 

4 li Ph Girnfdt and A* S Hunt, 1 hr Qxytkynr W Fkpfti, n (1^99), pp. 134^5. 

1 A. S_ Hunt, The Orythyrnhui Papyri, am, V** mb E, ?. Gnmfet] 3 nci 
A. S. Hunt, o/f. nf., xn, &<x 1*19, 

•fcxxv: 

7 M. Toth, TAe Pigffunif fmm ike Tomb of tn ft?wm fnj Jia '4 Eng. 

CAttiuitry* 1918, p. nS. 

1 C. R. Wiiliirm, The Decoration of Me Tiww# 1?/ p. n. 
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reference king not to the u*r of cjjubali blue as .1 pigment, but to the 
employment rA small/ an Jinikbl pfeparaUtisi <4 die nature oi 
coloured by a cobalt aimpiuncL which, although it Wiighl I*: Used 4* 
a pignicnG might equally well have been for colouring glas-i 

'Hie occasional use of cobalt compound tor colouring blue glass has 
been deali with in connexion with glass* the earliest dale imro which 
k is reported being die Eighteenth Dynasty.' 

Cohali 0rt* h so fir n is known, do not occur in Egypt, die only 
cobalt corn pounds yet found bring traces in die alum minerals of both 
Kharga and Dakhb Oases* 4 and m iht nickel ore of Si. John's bland 
in die Red Sea/ theft occurrences bang certainly unknown ant send) 
and die compound* presenting almost insuperable difficulties of 
extraction. Any cobalt compound used, therefore, must have been 
imported, possibly from Persia or the Caucasus region* in both of which 
places cobalt arcs occur, frates of tobolt -ampounds have also 
ixx'aiionail) been found in .indent Egyptian copper am 3 bronze objects 
and in a specimen d ariJent sUg from £mai/ which suggcsii that 
they may he present at traces in the Egyptian copper ore. 


Emejsv 


Emery lu greyish-black variety of coniftdum mhI coatUtt cssrntuiily 
of oxide of aluminium, though it alio containi an admixture of oxide 
of iron; kt haainesv is next to that of the diamond and when finely 
powdered it is largely used as an abruivc. 

beyond a statement that some of the land ui Aswan conuuu 15 per 
ectil oT emery," which liat never been confirmed, there is no evidence 
of m occurrence ut Egypt, hut it is found plentifully m Asia Minor 
and in several of the Aegean islands, 

A few objects, stated u> be of entcry (probably became the material 
scratches glass), most]y dating trom predynaxuc and carl} dynamic 
times have been found in Egypt: these include 4 plummet / 1 * 4 vase/* 
a tool, three smalt blocks' 1 (thought to have been used for polishing 


I C R. WilEiumi,, op. cjl * p. 17* *. 09. 3 p, X17, 

■ : H J. L Bcadndl, Jn hgypmn Oim, p, iax 

* W J r Hume, iVuio m #4* <** 3 / of Egypt. p_ ^ 

9 F, W. Muon i op. c K f., p. id. 

*J. Srijclltn* E*rif CoppJTT Jttj in ,4Ea t i, in Ariiunt Egypt, IO24, p, 10 
J C A. WamwiiglLi, BtMiikt p. i*. 
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beadi became uf ihrir giwtved condition), i piece 1 -rid several hoxtM.* 
the (bite of the Utter being unknown. The plummet, winch wai 
examined ar the Uninh Mim uni labonMory. was reprr<rwf by Hr Plcn 
derlcith to He ferruginous uidstniir and nor emery/ The tool* was 
kindly examined fnr me by Mr. G. H. Little, Director of the 
Geological Survey, Egypt, and it also was found H> be fcmigmoui 
sandstone and not emery* The ipediic gravity h only 1,47, Two of the? 
bhidcs J I Wil allowed to examine by Professor Glanvilie id the third 1 
(which isi at the Aihmolean Museum, Oxford) by Mr. Leeds. All three 
aie ferruginous sandstone and not emery. Another object* called 
' fragment of a corundum vase ’ is also ferruginous sandstone and prob¬ 
ably is no r part of a vase, in my opinion the blocks have not been used 
for grinding either beads or other objects, but may be moulds for tubular 
beads. It is often stated that emery frai employed in .indent Egypt 31 
an abrasive with drilh ant) saws for working hard stones and, although 
some abrasive powder must have been used* it has never been proved 
ihai ib: material was emery, which in my opinion is most improbable. 
This alleged itse of emery as an abrasive has already been dealt with 
full) in connexion wirh stone working . 4 


Gxaphite 

Graphite (often termed plumbago or hi add cad) is a soft, black or 
dark grey substance consisting largely of carbon, the proportion of 
whkh usually varies Irom about ;o to 57 per cent, thr admixiurc being 
tLay smi Other iragwitju* Jr is widely tlistfibulcd in nature and 
recurs m Egvpt in o«min idiiiU in the eastern drsrru especially in 
the gold-mining arcs*' 1 am! in thr l>ery bmiai-ic; hists it Wadi Vm 
DebaV 4 and in the quartz veins of the gold-bearing rocks. 

A few specimens of graphite have been found in ecurtexion 
with ancient Egypt* one ot Sixth Dynasty date from GebdeaQ 11 * One 

1 D- RaniblJ-KlacIver aid A. C. Mite, & Af*mh e*d Akydm l p, 49, 

- British Mincunv i Gwd# Ip rA: T&kJ mmi Fourth HgYptun t t 19(14, 

E t-riEvmky C&tkge, Lonjkan u No, 4fjt A Thr analytical report wai 

ktE3ifiy (hou'ii mm r by Prafeuor S. K. K. GtanvUlf, 

1 tlaifti Muirum, No, CiO* 14679. 

* Umwntay Codere Museum. Nqj 4 jgfi A 

* AUinmftna Museum. .lanttimry Gmdc, 1951, p. 49, 

* Nc*. Ashnwkan Muienm. frerawy Gtn 4 * v p. 49. 

* Sec mx 91-2, 

* W L ilum-, .4 Frriirt! iVVjtarJ f?j* tAr Gm/ rtf rfAr Fd Srtimr l>«rrf p p. 40. 
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of Eighteenth Dvniitv dale found by Petrie in a house ai Gurob’; a 
graphite bead, a small'lump and a tilde powder in one shell, and tw<* 
Other ■! e!h- cadi containing a little powder, lound bv Steindurff at 
Anilta Li. Nubia 1 and j number of small pieces found by Hrisnei at 
Kent! a in the Sudan,' where it was used for htackenmg certain pottery. 
The Gurob 4'crimrn was analysed by Dr. Ainsworth Mitchell and 
proved to be very impure, containing much siliceous matter and only 
39 per cent of carbon, 1 


Mangantse Compounds 

Manganese occurs m nature chiefly combined with OJtygw as oxide*, 
which are widely distributed in Egypt, the Nubian sandstone, for 
example, being permeated with vrinn of these com pounds: they al«i 
occur at Gcbel Ruzm north of the Fayum, at Gebel Aids in rhe 
northern part or the Red Sea hills, and plentifully in Sinai* where from 
one «iiea alone l f 084,6^ metric inns were extracted during the years 
1^17 to 1918 inclusive * 

Petrie mentions dime *>xtdei of mangancsey namely, wad (Twelfth 
Dynasty)* pyrdusitc (Eighteenth Dynasty)^ and psilomeUnc (undated) 
At having been found on ancient mte^ but not known to have hecn 
used. 1 

Oxides of manganese were employed in ancient Egypt to impart 
j purple cobtu to glaze and glass, but their general use for any other 
purpo&t it unknown, din ugh unc instance of the use of pyroluiite At 
a black prgment for tomb-painting (Twelfth Dynatty) r ii known and 
also two examples of .m bhek oxide of manganese having been 
employed for decorating pottery (Eighteenth Dynasty)/ Oxide of 
manganese was also used occasionally as an eye-paint* The earliest 
date recorded for the use of manganese compounds for colouring glass 
is the Eighteenth Dynasty, 14 but their use fur colouring glaze was much 
earlier, though the precise <fiie U uncertain. Thcv oxides were required 

4 W. M. P. Petrie, Kikvn, j«J Hjw. in, p, 3ft. 

* Ejumirtrd N u>r G SirifK.'lftrff, /fmAi*, u p, 51. Cairo .Museum, Ndi. 
I 651a! #, k £ r if 

1 C- A. Rennet h EfomfJdiri ai Ktmta* F*—p. 390 , 

* 4 A. MiftrhcTL OwpAitn 1 rad arArr fYwrf Pigmmti, in Jh? AnMyrt, %L*n 
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and Q^trirt Dcpanmeni, fa/ jpjJ, p. 12. 

* W M F dxntnt Egyftmm, p. 49. 
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anciently in sixh small quantity and they occur so plentifully in the 
country, that it i» highly improbable there wu any Importation from 
abroad, \nrirnt working* have km reported from one foeafoy in 
the eastern desert. 


Mica 

The micas art i group of mineral! specially distinguished by (heir 
ready cleavage into thin plates: chemical! v they consist of silica res of 
aluminium comtwnod with compounds of iron, magnesium, potassium 
or sodium; they occur as essential constituents of many rocks, such as 
granite and gneiss, and ate very plentiful in Egypt. Mica, in (he 
form of small glittering scales, is often present m Nile silt and in many 
Egyptian clays, from which sources it finds its way into some of the 
local pottery and may frequently be seen in both ancient and modem 
wore. 

Mica was used occasionally in Egypt in predynaslic times.'< 1 though 
for what put pose is unknown; mica mirrors of archaic date have lietn 
found in Nubia 3 and in the Egyptian colony of Middle Kingdom date 
at Krmu in ihe Sudan small pieces of mica Were employed for 
decorating caps.* Mica was also found ar Coptms, bur no particulars 
ate given- 1 


Natron 

Natron is a naiurailv occurring compound of sodium carbonate and 
sodium bicarbonate. At the present time it U found in three localities 
in Egypt, two (the Wadi Niitrun and the Hcheira province) in Lower 
Egypt and one (Ei Kab) in Upper Egypt. 

The Wadi Ncttnin is a depression in the Libyan desert, some 40 miles 
to the north-west of Cairo; it is about 21 miles long, and at the bottom 
there is a string of lakes, die water surface of which is about 76 feet 
(23 metres) below sea level and the number of which fluctuates with 
the season. During, and for several months after, the Nile flood (which 
usually begins at Cairo about foe cud of lunr and generally reaches 
its maximum in September, often in the latter half), when there is 

1 W,M. !■'. Petrie, frchsatuH £gVPt t p ca- 
W. M F. Peine □ad J. E. QuibcM. Koqadt **<f Bilim, P 4 S 

: C. M, Fifth, .'iurfry 0/ iVufei, Report for i‘i‘ 1, (ip. aai, no 

* G- A. Reams, £nsMl»>if it Krrnti. n-n, pp. 17a—Bo. 

* W, M F. Pccrir, Kttfrlli, p, it 
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4 considerable incrcas*: in the water supply emeriti^ the Wadi and 
when* on account of the lower temperature during the latter part of 
the period evaporation his decreased. there were a few ycart ago, when 
! stayed in the Wadi on several occari* n-.. 1 2 lakes 1 In summer there 
are always fewer than in winter, as vime of the smaller and shallower 
ones dry up during the hot weather. Lake* varying in number from 
y to 16 arc mentioned by different writcii about the end of last century/ 
though m the begriming of the century there were apparently only 6/ 
At 4 still earlier date, however, there would seem to have been only 
either one or two lakes. Thus in 1780 Sonnuii men awn two/ which 
he says became merged into one during the winner; in 1849 GmeUn 
describes one 1 pir/ 1 at he icrmt it, bat at what time of the year h not 
stated. 

The natron in the Wadi Natrun occurs dissolved in the lake water¬ 
front which a thick layer has gradually been deposited at the bottom 
of some of the lakes—and also at an incrustation on the ground adfuin 
itig many of the lakes. The imouni present is very considerable, 
although the Wadi has been the source, nut only of the principal 
Egyptian supply, but alio of a small export trade, for several thousand* 
of yean. 

About JO miles due north of the Wadi Natron* in the ffcheira 
province* and some 14 mdcs to the west of the ruins of the ancient 
city of Naucratis* there is another, but much smaller* depression* 
slightly below sea level* in which also are □ number of shallow lakes 
containing natron, the largest having an area of between Too and JOO 
acres, In September each year the level of the subsoil water* owing 
to the general rise of the mAuqU water of rhe Delia and the hihltratian 
from neighbouring canals that tun lull during rhe Mile flood* begins, 
to rise and manifests itself in such j manner that by December the 
permanent lakes have increased in size and other temporary shallower 
ones hove been formed. During the summer the area partly dries up, 
leaving the natron in an easily accessible form The amount of 
available material, though large, is very much teii than that in the 

* One nf :!:ck Ukti wu Emgtly, if not wlbafly, caused by tht wjirc 1*1 ter irocn 
r(ic fictory, 
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Wadi Na trail/’ These ilcpositi were kn awn to Samimi in 1780, who 
rightly places them near Dauianttur*; aI one time they were considered 
waited OLSE, hut during the past twelve yean they have been exploited 
again io a small extent* ThU dm Hit is generally called either Barnugi 
or Hflfrafa after two of the Lake*. which arc named from neighbouring 
villages. Browne describes thr deposits as at Teraut 1 

The EJ Kab nation deposits have been described by Sdhw-emiurth* 
and Very briefly also by Schwemfuttfi and Lewin 1 and tiy Somrn 
Ckrkt 1 Sdiwcmlurth, who gives a map of the neighbourhood of 
El Kab, allows five different LxjUuc* where natron occurs which he 
distinguishes at (a) the northern natron valley, {&) die onrzhmi txttrart 
plain, (c) the southern natron valley, (jf) a nitron efflorescence, and 
(*) the southern natron-salt plain. The natron is readily accessible, as 
the distance of die deposits iroin the river is only from about two kilo- 
metres to about seven kilometres, 

El Kalt.Lvhandi, an Arab writer who died at the beginning of the 
Bfieenth century a 4 j, s describes two other natron deposit*/ one of 
about foa acres in extent at Tarabiva, near flciinnh, in Upper Egypt, 
which he states had been worked since the time of I bn Tulun 
(aoj. 855-^4) and which yielded an annual revenue of more than 
and the other in the Faktis district in die Eastern Delta. 
These places are mi now known as source* of nation. 

In 1799 ruurni was imported in imall quantity from fiir Natrun in 
the Sudan 125 miles west vmtli-wtM q\ Dotlgokk [c was 'sold it a 
high price and . . , used principally in. making inuJfV 1 Burckhardi, 
writing in iSiy, say* that ' Among the most important imports into 
Upper Egypt u nation from Darfotir.' * 


11 Thu tksenpituti wat luridly communkaEed hy Sir H Ssihk Pj.iha, foiinfrly 
Controller, Mum and Quaurcs Department. Glim, 
tl S. Smimni, op. (jt w t, p, 

* w. o, Drawnr, Trjrd* in Africa. Egypt Jfld Syria, 1799, pp, ^ 4 *- 

* G. Sdiwcmfurth, 0 ** UmgtgtnJ ro* m. ES Kab (Qftr-JgypUwk in 

Zfitifhfijt der / tLrd!(itndt zu tknin (1904), pp 575-9 

4 G. Schwrtctfyiih Jind L. Lewin. Battdgc 1, Topographic u. Gre^rhemic aes 
AgfptiPchtn Nmrtm T*it< in of nr.. min pp. MJ 

' Sdmcii Cleritr, £f-JCI^ W jo Templet, ua ^nrfLiJ 0 / Egypt** ArtAtofogy, 
yiit, p. 17. 

r S. laitC PfljJr, A fiut&ry itf Egypt tf 1 tkt Middle A fits (ipOl)* p, J&j. 

1 W, £k Browne, op. ttL r pn. 1H7-? 

' f. L Buiekherdt d r^rii m Via^a'op 0 - p- Sec 3I1& G. W Misrray^ 

Tile ttixiii r_q Chrpiurcil < <^uajrt», JA# ICtV ^ 939 ), 
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In the indent Egyptian records the natron deposits both ot the Wadi 
Natruir and ol El Rib 1 jte referred to, hut so dr ai can be ascertained 
the Earnugi deptait rs nm»E mention id, In the reign of Ramewcs Ill 
(1198-1167 bx.) natrem gatherers of Elephantine are named. 1 This 
Seems :i most unlikely place tor natron to occur in workable quantity 
amd thcFc is no evidence of any to-day. In the reign of Turhmosis 111 
(^501-1447 px.) natron is enumerated among the articles of tribute 
iceched from Retenu (Syria)/ 

The daisied wri\m. StniW (fim century ax, to first century *.£*♦) 
and Pliny’ (first century ajx^ both mention natron deposits in Egypt. 
The former, in his description of a journey by boat from the coast to 
Memphis (apparently from Schedia by earn! ro the Canopic branch of 
the Nile and then by over) refers to two pits chat furnished naErojj in 
large quantities, which he stale* were situated {ui was also the Nilnote 
No me) beyond (above:, or south of) Mom cm phis and near to Men dam. 
Then he goes on to say that on the left in the Delta was Nauoatis 
and that at a distance of two st/nrm from the river was Sab. The 
question that arises is whether the natron pits were those of the Wadi 
Nacmnor those of Ba mugr. This co uld be settled at once if the precise 
position of either Momcmphis or of Mends us were known, but 
unfortunately Lhe positions of these places aie doubtfuL Porthey/ 
Perthci 1 and Durakhen* all show Momcmphii ivdJ south of Naucratis, 
and Pa;they shows Mcndaus south of Momemphb. If these maps 
are correct die natron pits must have been those of the Wadi Natron. 
The evidence Eor assigning the positions, however, is not given, but 
it may have been That the Uarnugi deposit was not known to these 
cartographers and drat they therefore fixed Momemphis and Menebus 
with ireicfcncc to the only natron deposit with which they were 
acquainted, namely that of the Wadi Natron, and if so, then to appeal 
to these map is to argue m a circle. Strabo 1 * allusion to Nauaratu and 
Sail immediately following his mention of Momemphis and Mcndaus 
it ambiguous, hut seems to be unconnected with his reference to the 

- H t^kirhin. 4Jj'rfH>«M4T 4n nvmi ^o^ni^bfwi ataismu d'drtj Ui us in 
WnJjrtrpAffMW, v - p 5 fc H. hi upeb, QictittnmiiU gtogru&kique J f i'anmm ** 
£gyfir (if*?.)?. pp 15®. 4*6-7. A- Efiruui* TAc ijutaSurn af the A*m/iiEfypiiitJu f 
itatp. A. M, BfuLman, |tp, 1(6, 117, tree 

1 II. Gauthier, op. <it* r m* p. ^ H Bnigich, up pp. 45, 355, 

1 I- H. Brewed, ap nr. it, t$, * u p 5^ I sent: t, u. 23. 

*xxxi: 

r O Ran hr., f.nr i -ftuujc Jet ultra Atgypint; 1 [65^3. Mmpi U, *Lii, xv, *vi 

*J- R«ikn, Allu Amtqittt* l ib j, 

* Dumklien, Zr-r GeogmpkK da iltc it Agypttn (1894), Map vtii. 
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poiinon of the natrou pits, which, if near Nauctatis. mini have been 
those of Barnugi. This is confiimttl by Butler's statement that 
Momemplus was close to Daman hur , 1 

With reference to Barnugi. Evelyn White wrote that * There is strong 
evidence to show that Barnugi is the Coptic Pcrocudj, and the latter i* 
certainly Nitria. Barnugi then would be the modern representative of 
the tamo in Nitria (not the Wadi d Nat run). Ancient authors clearly 
show that natron was obtained in the N.W. Delta in the region of 
Naucratis—not far distant ." 1 

Pliny state*" that in Egypt natron {mtmrn) U**d to he found 
(nitrsna? . .. bintutn soU&ant esse) only near Nwki abb and Memphis 4 
The position of the firstmeminned deposit would fit that of Barnugi 
and, if *o p then by exclusion the second would he that c! the Wadi 
Nitron, since only two deposits arc known in this locality. It h true 
that tbe Wadi Natrun is nor very close to Memphis, but it is dsRiCU.ll 
to believe that this important source should be ignored in firvour of 
some small and injignifKant pLaxc nearer fo Mrmphii, evtti if such 
existed, which i* doubtful. Pliny 1 ! whole account of natron in Egypt, 
however, is very confused and often utdntelligibleH 1 he natron from 
near Memphis is described as being inferior to that from near Naumti* 
because the heaps petrify and are turned mto toek. from which vessels 
are made; and it ii further staled that the material is often mdted and 
heated with sulphur—though far what purpose is not mentioned. 

No analyse* tif the Barnugi nation tan be traced. Hut it is almost 
certainly not so good as the best quality from the Wadi Nairun* 
Natron, from whatever source obeamed* if stacked in heaps for a long 
period and exposed to occasional slight tain would become con wjiiduTid, 
but never very hard, and it is conceivable, though improbable* that a 
few small vessels might have been made as curiosities from such natron. 
That natron was ever heated with sulphur k highly improbable. 

Pliny states, too , 1 (hat natron was prepared artificially in Egypt, much 
in the same manner as fait* the dlflerencc being that tu make salt sea 
Water Was mod, while to make natron the water employed was that 
of the Nile, From this account, which is largely wrong, and most 
misleading, especially in the analogy to sea water, it would setm that 

1 A f. Sutler, TAt Arab Conquer vf Egypt* imu+ p. n 

* Pnvaie Irties to Df. W. F, lUmxe, who hu iinifly allowed me to mAiw use 

of il Sec ilto li G. Evelyn White, The 0/ thr Wadt n Natnm. ti 

(tftjak pp 17 1 : 

* While fcpH p- v) nuggruj dial Moinoupbii « meanL 
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Pliny had some very wnfasod idea of (be manner in which natron 
occurs in Egypt, namely as a deposit in certain bwlying areas, which 
Income flooded soon alter lIjjz annual rise of the Nile, by reason of 
the infiltiatMn water (either directly irorn tile river or from r anak or 
other sources fed by the river) that fincU ju way IfHO them, The Nth 
water, however, does not, and never did, yield nation m evaporation- 
It iivuggoted that the confusion may h^vc originated in rile following 
manner. When SO water evaporates, salt is left, and when the seepage 
water (either direct or indirect) irrim the Nile that finds its way into 
certain depressions evaporate** natron i» left. Hence, at first sight, the 
two phenomena might appear to be dUbihr. though the', are Junda- 
mentally different, In the carc of sea water, the sale b in solution in 
the water, and is left a* a dry deposit when the water evaporates; 
whereas in the case of the Nile seepage, the natron exist* not in die 
water, but in die low-lying ground into which the water penetrates, 
having slowly accumulated [here at the result of chemical reactions 
that have taken place in the soil during the course of long ages; ail 
That the water does u to dissolve the natron already present and to bring 
it to the surface, where it b left when the water evaporator Pliny *t 
reference to the hasty collection of the natron if rain falls* for fear it 
djould be redissolved, b «tliggativc of the Earnugi deposit, rather than 
that of the Wadi Noirun ( imcc in the latter the rainfall is insignificant 
ami dues nut seriously affect the natrem while at Bamugi the amount 
ot natron ri less and The rainfall greater, and in the autumn* before the 
natron i$ gathered, there might be tuffidcvit rain to flood the area that 
had dried during die summer and jo spoil the harvest , 3 
In ancient Egypt natron was used in purification tcrenwnies/ 
especially for purifying the mouth*; for making lucent for the mint*- 
lictuft of glass,* glaze, and possibly the Hue and green ftits used os 

1 Early run mi rht Lufcc Mirmtp nil weiki nui Mu limits rentidtrahk die 
iramim -rtf unlit k salt 

J J. 11 El relit cd, Vf. a/-* |V„ 8S51 A. M fiJiii-kimsu Somt Nat# cm ih? AiutttU 
fn?**** fW^ne 3/ HV/Afflf lA-f Dfjdt m faurnxl 3/ Egyptian V 
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pigments, which may be made either with vt without alkali, but which 
utc more uiilv made if alkali t> present; fut cooking 1 ; in medicine 1 ; 
tor bleaching linen’ and in murmnifitahoci.* Natron wm nil I being 
used it Alexandria lor glass making as bre as *799/ 

Dun Jig the Ptolemaic period natron was a royal monopoly*: in Arab 
times It u.i j considerable source of revenue to the Government 1 and 
at the present day a small royalty is pan! 011 all that is extracted 
As found in Egypt, it.1 iron always contains sodium chloride (common 
ult) and sodium sulphate a* impurities, these being present in very 
varying and often considerable proportions*; thus, m 14 sample* of 
natron from the Wadi Nat run analysed by me. 1 the proportion of 
common sail varied front 1 to 37 per cent and that of sodium sulphate 
iruni a trace to jy per cent, white in three samples from EL Kali the 
vumnv.m sail varied from i: to 57 per cent and die sodium sulphate 
from 11 to 70 per sent In three samples of natron horn I f Kah analysed 
by Letvin the common salt varied from 25 to 54 per cen t and the sodium 
sulphate from t2 to54 per cent- 1 " Natron his lent found from as early 
at the Tasian period. 11 


Nuu 


At the present time the word nine means potassium nitrate (saltpetre) 
and only potassium nitrate, but the word is derived ftotn the ancient 
Egyptian n try, 11 which meant what is now call ex! natron, a natural 
soda tumbling essentially of sodium carbonate and sodium blcarUinaie, 
fn consequence of this derivation there has sltttp been voniiifcrablc 

: According iu fimy (uir die Egyptians i:vid natron (or cutting radiiha. 
imi ti the pnmt dij u 11 used ta a small extent in cooking vegtrable*- 

i f H. Breasted, 'Tht Edwin Swr/A inryinsl Puftfm. t, pp. <10, «l t 
C tv Hi van, The popyrut Ebert (tye), pp, iM, —. Co, <S 4 , SS. urn, 1114 - 5 , 
ire, *m 159-60. 165. 

*C C. Edgar, Pw/iyn Zrmm IU, So 59304, Senuuu mention* the u« ti nauen 
fui ihi ueik purpose in l**v time {C- S. Sortiititi. Tmdi is Upper ref Viewer 
Wot 'So?, »«• H Hunter, \ t pp, 3 JI-X 
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confusion between nitre and natron* md itee ii abo carafedon between 
nitre and another natural product, sodium monte. This conftmnu itill 
persists and the nitron of Herodotus* and Dioseoridrs 1 And iu Latin 
equivalent, the ntfmm of Pliny,* arc often wrongly translated as nitre, 
instead of natron, and sodium nitrate is frequently relcrred to as $alt^ 
petnL Thus the 1 saltpetre ’ occurring in Sinai and used locally fot 
making gun powder* and blasting powder^ is almost Certainly sodium 
nitrate and not potassium nitrate, the latter of whirh occurs, so far as 
ii known, only in small quantity in one locality in Sinai/ wheiej \ the 
former is much more common* being found over Large areas in Upper 
Egypt, where it is exploded as a fertiliser fbr use on the crops* though 
whether it was employed anciently is not known., No evidence can be 
round that nitre (potassium nitrate) was either known or used anciently 
in Egypt, and where the word is employed u» modem books in con 
rtexion with ancient Egypt* ft is likely to Ijc a mistramiaikin, as fbr 
instance* with tderettce to mummification and glass making. 

The Hebrew word wrongly translated nitre' in the bin>k of 
Proverbs 1 in the Bible certainly does not mean potassium nitrate, upon 
which vinegar has no action, bur sodium carbonate (natron), which u 
dissolved by vinegar with effervescence, which fad was known to Robert 
Boyle in 1680/ 


Salt 

Common salt (sodium chloride) occurs abundant!) in Egypt- At the 
present time it i* procured commercially in large amount from Lake 
Mareotic in the north-west of ihe Delia and from salines ac port Said, 
but small quantities arc also obtained surreptitiously from local deposits 
in various places, Pliny men lions* a lake near Memphis bom which 
silt, which he stales was of a red colour, was extracted: he says* too 
that one of the Ptolemies found salt near Pelntturn (Damirtta) and 
that it occurred beneath the sand iu the desert between Egypt and 

1 n, wMt, (The Loch Cla^kaf Library.) 
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Arabia and also in the western desert and that on the coast of Egypt 
there were artificial salines for the extraction of salt from sea water. 

The flower of salt {floy talis) mentioned by Rlitty 1 and Dioscorides' 
that occurred in Egypt and was supplied to float down the Nile, hut 
was also found nn the surface of the water of certain springs, has not 
been identified, hut n was certainly not patches of petrol nun coming 
down from the White Nile, as suggested by Bailey/ though there may 
be petroleum beneath Lake Albert and in the bed of the Kafu 
(a tributary of the Victoria Nile); and one has only to know the Nile 
in the Delta and to realize that it has travelled nearly 4,000 miles 
before it reaches the Delta, to be quite sure that no petroleum comes 
down floating on the surface or that it ever did so come down. 

Herodotus «ys* that in Egypt ' the ground is coated with salt 
(insomuch that the very pyramids are wailed thereby)' and he men¬ 
tions* * salting factories ’ at Pelujium and the use of uk for muting 
wjiIi oil for lamps * 

A small aggregate of salt crystals, which i analysed and found to he 
very pure and free from natron and sodium sulphate, found at Gcbclein 
id a boa of Sixth Dynasty dale," and two bricks of salt (m x 11 x 3 cm. 
and 19x9^4 cm, respectively), unfortunately undated, foom Dcir el 
Mcdinch* are in the Cairo Museum, i have also examined two Urge 
lumps and several small lumps of tali of Eighteenth Dynasty date 
found by Bruycre at Derr d Mcdinch 

Salt, in addition to its use as a reasoning for food, was largely 
employed in ancient Egypt for preserving fish. The question 
of its use in mummification will be dealt with in connexion 
with that subject.' Sab wru a royal monopoly in die Ptolemaic 
period,* 


Sulphur 


Sulphur occurs native in most volcanic districts and also, and usually 
in large quantities, associated with gypsum and it is in this latter con¬ 
nexion that it is found in Egypt it occur* on Rat Jem» (where it hat 
been extensively worked in modem timet); at Bir Ranga and at Rat 
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Bcn.n, ill on the Rett Sea ctt&gh 1 Small fragments of sulphur art aim 
found acr^sKmally in fhcUmeshinc near Cairo* and is h deposited from 
the warm 1 sulphur ' springs Lit Hr!wan. 

Sulphur Im l*«n found on scleral occasions in education with 
ancient Egypt, for example, sever a] small pieces, weighing altogether 
about 6,5 grams, dating po&sihly from Roman tunes were found by 
Brunton*; a small piece of about the Twenty-sixth Dynasty date vv 
discovered by Petrie at Defonneh, 1 * and ikirty-five small rosettes, nine¬ 
teen bull liead amulets and four Bcs is eat J amulets of sulphur of 
unknown, but probably late, date were purchased by the Cairo 
Museum. 4 'Die Roman specimens showed agju of having been 
mdtttl- The most likely source of the material is the Red Sea coast. 

1 W. f Hume. ExNan Horn for /ir Geal. \hp of Egypt, pp. yn-i r 

1 G, Brontcm, Ovum #m§ Badim r nr, is. 34. 

* W. M- F* Pttfte, Utbcihth DefmnsJk, p, 75, 

4 No*, f. 71593 A, B t f - h Kcimcr, Pcrfei de collier rn raufre fen-du, rfritta^i 
in SrmVf. sxxri (1939}, pp. 503-E. 
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MUMMIFICATION 

The earliest method of disposal of the dead in Egypt was burial 
m the ground which goes Ixick to the neolithic period* neither bodka, 
nor graves, it ever there were graves, kum din still older paleolithic 
period hiving yet been found 

In a hot climate like tint mf Egypt, if » grave U a shallow one us 
porous irand, situated w dl above the maxim uni subsoil water level, 
the sand become* intensely hot hi the pun, and the body moisture 
slowly evaporates and escapes through the sand, and eventually the 
bodv is left dry, practically sterile* and m such a condition that it will 
but almost in definitely if kept dry. Simple burial* therefore* in a 
shallow grave in rise ffcseir Li an e-scsdleni method of preserving Lhe 
body, though if the grave is, luo near the surface* or tins protected 
in sortie manner* as, tor instance, by stones, the bedy may be dug up 
by wild animals, such a* hyenas and jackals. 

During the neolithic and prcdynastK periods, the bodv was buried 
m a shallow grave* situated at the edge of the desert just beyond die 
cultivation, generally wrapped in an animal skin or loose folds of 
linen, but by the early dynastic period the graves of the kings and 
wealthier eb«c* had become deeper, were lined with sun-dried mud 
bricks, or with wood, and otten were covered with a super structure;, 
and the previous loose covering on the body had given place to ck>se- 
fitting linen wrappings winch in some instances eventually became 
elaborated into the separate wrapping of each limbi with further 
wrap pin g* for the whole body, example* of which are known from die 
First/ Second 1 ami Third 5 Dynasties respectively! before mummifica¬ 
tion was introduced. 

Concurrently with the covering of the I Jody with a greater number 
and more elaborate wrappings and with its burial in a larger and 

J w. M„ F. Petrie* tk* garni T*mh t u, p- tf. 
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deeper gram wfut were thought to be additional means cl protection 
were introduced, which included the enclosing of the l*ody at first in 
a wooden ctilfin, and later also in a wooden or stone sarcophagus* until 
the culmination was reached, which is represented in the case of kings 
in the tomb of Tur-anfehamun (mummdkurion, six teen Lavers of linen 
Wrappings three coffins, a siunr wreophagtu and four shrines), by 
whose reign manifestly it had become conventional Bur, long before 
this hmc, on account of the deepening and elaboration of tbe grave* 
and with each addition to the wrappings, coffins and other fancied 
means of protection, the desiccation of the body must have been more 
prolonged, and its preservatioii p therefore, less perfect, and, since the 
religious belief regarding a future life now demanded that the body 
should last for all time, a preservative method of treatment before burial 
became neccpmy, and, therefore, was employed, this process being 
what t? known as embalming or mummification. 

The word embalm 1* derived from the Latin in baltamum, meaning 
to preserve in balsam, or bairn, which it actually was* The word 
mummy probably came* from j Persian word mummw t signifying 
bitumen, and it was applied at a late date to die embalmed bodies of 
the dead in Egypt, owing to the mistaken idea that because die body 
to preserved was hWk and looked m though it had been soaked in 
bitumen* therefore, the preservative agent cm ployed must always have 
been bitumen, which, however* was nut so* though in one mummy of 
the Persian period bitumen has been found* d in many other mummies 
of this period* which 1 have examined, there has not been any evidence 
of bitumen. 

Since the ancient Egyptians believed that the spirit, which had left 
tbc body at death, would mum and be re-uni led to die body, it was 
of the utmfttt importance, not only that the body should be preserved* 
but also that it should he kept in a* lifelike a condition as possible* 
and these* therefore, were the main objects of mummiheation, the 
mcam adopted for carrying them our, and the success attained, varying 
at different periods. 

At what date mummification was fi:st practised in unknown, hut 
the fint deiimtr evidence of it is fmm the beginning of the Fourth 
Dynasty, from which period there is the Canopic Box of Queen 
Hetephem (mother of Cheops, ihe builder of the great pyramid a* 

1 Atoned Tjiki and Iskander, Wafer i»h and McihoJi Used for Mummify 
mg 1 hr BftiJy of A meiurfmMrt * Sinara, u^r- Arrmlr? Jh Srnw, %im (imiL 
VP 
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Giza), which contain* picked wrapped in linen at what arc almost 
certainly ihc viscera, immersed In what f luvc analysed and found Co be 
.1 dilute (approximately thire per cent) tolutMi v t natron, containing 
tile usual impurities of sodium chloride and sodium sulphate. 1 Tim 
seems to be pron! that the body also had been preserved* although the 
sarcophagus, which should have contained it, was empty, the mummy 
most probably having 3 xcn taken out and destroyed by tomb robbers 
searching fur the jewellery with which the queen had been buried. 
There was an Egyptian mummy in the Mmeum of the Royal College 
of Surgeons, London* 1 of Fifth Dynasty date, which was destroyed 
during an air raid in 1941* from which dynasty onwards mummification 
continued to be poetised until the c^uiy Christian period, though tor 
long after its introduction it was restricted to king*, the royal family, 
nobles, prints, high officials and the Wealthy classes* and il was not 
until much later tlnu mummification became general and that the 
poorer classes also were embalmed. 

Tlie only practical mcth^i by means of which human bodies can 
be preserved indefinitely arc , 

*- By cold storage, which was unknown ancic ml v in EgvpL 

3 * By the modem method of injecting into the blood vessels some 
fluid having germicidal and antiseptic properties, which diffuses slowly 
into the tissues and so preserves them* This ,il$o was unknown 
anciently. 

3- By drying the body thoroughly and afterwards keeping tt dry, 
w hich it what die ancient Egyptians did, desiccation being the essentia 1 
preliminary treatment to mummification. 

Since about: 75 per cent of the human body by weight consists of 
water, to dry il thoroughly is nut an e,^y matter* but there are ttou 
methods by which dm may be done, one by heat* either the natural 
heat of the sun or the artificial heat of a fire, and the other by the 
use of a drying (dehydrating agent, which will abstract and absorb 
the water. Drying such a bulky object, and one containing so much 
water af the human body, by exposure to the sun would lie a very 
slow process, even in Upper Egypt, and still dower in Lower Egypt* 
where there arc many sunk** days and even mine wet days and to 
have buried the bodies and to have dug them up after several year* 

' Cj \ Keiffin„ Bfiii Xfuircnm of Fine Arts, Jforton, UVI TP' Bo—1* 

4 G. HUIoil SrnuJi and Warm R. Diwfiou, EguptM- pjV 74-5. This 

! cuminnl and the body was ouitki wjih rain and wrapptsd in rain staked 
iMiubgct, See W M b Ftlne. fAe Ftmtral Fitmttmrt of Sgypft pp. 16-7. 
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when they were thoroughl) dried, in order to pm them into coifim and 
bomb*, would have been very expensive and would have required such 
a detailed organisation tu ensure anted identification «md to prevent 
confuAton that n would have been impracticable on i Luge and 
there i* not dw lighten evidence dial any natural method of drying 
was cvci employed deliberately* and ilir alternative^ Uurjclorc, was an 
aitiliEsil method, which, as already stated, theoretically might have 
been either by muni of the heat Iran a lire oi by chemical desiccation. 

It is sometime t suggested that the bodies of the dead were dried 
by artificial beat Thus Royer says 1 * It til ter lain qut itj tmAaumturs 
„ . , fci piipieur danj do and Daw snn dunks 1 that it 34 

probable that fire-heat was med* through the medium of tome 
apparatus of which we al present have nn information.' He alio 
•ays 1 1 coimdcrablc heat must have been rcqtmed to remove the 
moisture absorbed during theii king immersion in sab water. \S t do 
not Lmw, how ever, whether this was done by the heat of the sun. or 
fch fire' probably both methods .were employed . * / Dining die Mund 
excavations m the nccmpolb of Thebes a chamber was found in the 
tomb of a certain Hatiay, ' where a vast number of dried mummies 
were piled up almost to the ceding 14 and Verne, who was associated 
with the work, states* that 1 the mummies, to judge thorn their appear¬ 
ance, seem to have been dried over a slow fire, which would explain 
the smoky appearance of all the chambers and passages above.' What 
there was about the mummies to suggest fire-drying is not men tuned. 
The mere I act ui ao many muoimia bong together in one iiiEnb veemi 
to be strong evidence agaLmi this having been the place where they 
had been prepared, for it is difficult to believe that a luge number 
of pro pic dn>uid have handed the bodies of their rda lives to the 
cm bairn cn and, m die absence of any general cataclysm* should never 
have reclaimed them. 

The piling together of numbers of mummies in one tomb has often 
been reported, and Rouyer says* ' on troupe dts miUkrr dr mvmin 

1 p f. Ho«fcr + S^tke iur tes embuimrErefn^ dnaonto fgyptenr, Dtfirijtoam 

dr {'Egyfir, Mfmwra? I, (iSo?). fip. 1SJ. Rouytt Siys thif 

nairtom v-at nbiauicd Irctn several lakes in Hgypt, if occurred ahull dandy 

U iHffaHliUr if ' 

W K Itawsoa, /(will of HgyftiJn dnkat&tegy, xm p. 45, 

1 W. R. Diwwa. CMdfetttkw to ibe Htu«y Mummifkjtioa /Vw, tfci>W 
of I^«w, XI tJWf p S5J. 

J 5 , Vavuv Liwj-^ ,-fnadf^. nu (1^36), p. 15. 

1 F- C- Rehivct „ op. p_ 1I4. 
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massiei teg uttri svr let au$rrt f ; PestigrCw stale* 1 that Ga plain Light 
* found Thousand* or dead Itodicn placed in horizontal liyen side by 
tuk 'i Rhmd (tata 1 dut H hodiei of the humbler dmsa were, At 
Thebes, depodtai in bfp catacombs . and piled Together to the 
number, it U mid* ut hundreds *; [icizoni stater that one pbcc 1 was 
choked with mummies 11 And again* : ’ Thu * l proceeded from one ovc 
iq another all full of mummies pj 3 etl up Ln various waves' and Wilkinson 
explains* that 1 mummies uf the lower order* wot buried together in 
a common repository/ 

1 hat the tomb described by Trivia was mtoke-blacktned h no proof 
•bat the smoke was that from a tire used to dry human bodies? and 
there is ample evidence that such blackening of tombs, which ii not 
uncommon, is generally due io one of several causes, namely* to the 
tomb having been occupied as j dwelling; to the use of smokv Lurches 
by robbers or sightseer t. or lo other rea^mi. Th u* T on one ooc&don. in 
coapuidTdy rocenr times, when certain mm hi in the Theban nec¬ 
ropolis were occupied by bonds of robbery the authorities kilted the 
robbers by filling the mouths of the tombs with dry brushwood, w hich 
was then set on fine/ Jotnard in 1809 mentions an accidental fire in a 
tomb, the walk of which were thereby blackened/ Davie* suggest* 1 
that snmerimei tombs were purified by Grc\ Not only in this case* but 
also in all others* there is 4 complete absence of evidence lor the drying 
of human iwsciiri m indent kgyj t in artifiriai hear. Such a method 
would have i>ctn very expensive on as count uf the great scarcity of 
fuel in the country, besides which ir was not necessary since 
perfect desiccation may lie obtained by means of a dehydrating agent. 
Hie drying uf the body is not mentioned either by Herodotus 
or by Diodorus in their account* of the methods employed fur 
■mkdm-ingp 

llicre 4re three common and cheap dehydrating agents, namely? 
quirk Jinsc t common salt and natron^ which will mow* he considered 


1 1’ I- Peuigfrw, 4 Hm&rr Egyptian Mumtnin, p k 

r f\ 11 frhirri! 1 , Thebe'. j;«■ T>.*wfr$ And ttirir T/rrant^ {[Mb), p>. i^i 

: II, briatni Optrstiuni attJ Rnrat Dtittvrtifi nr tgypf and nubia (iSaa)? 

r *57 fc 

1 f. O W -.Ikiniwu Thr Kiavxnwn md Cint&rm of ih? Anticm Egyptian** tt a 

f Ftrwce, T rm*ft ru Burner the $0*me 0} the n im! i8a^ p 33. 

1 LL hsitUfd, I>fscraj«i;iHi .Fr* liyp^v- dt b v 3 |k TMbrv hVim/tfwn dr 

‘M, 1* p. 317. 

'N dr C?. DjVjsi. fAr Tomb of Mm \hrfmwmwh, Amen mow and Another, 
PF 74* ^7- 
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Lime 

Th. use of lime in mummification was suggested hy Dr, A ■ B, Cttn* 
villc, fc who itrought it liad been employed to remove the epidermis, 
which t'errignew supposed 1 was done sn order that the palm wine 
mentioned by Herodotus and Diodorus (whkh, however* according to 
these writers waif only used for washing the viscera and not fbr the 
outside of the body ) might act more radily upon the deeper layers of 
the *kin p but the only evidence adduced in support of the use of lime 
U that In a certain irumrni^ from which the epidermis was missing, 
Granville found * tract* of lime \ Since, however, calcium carbonate 
(carbonate of Iirnti in ^mall proportion is a common impurity cat 
Egyptian natron, this might well have been the source of the 1 lime 1 
Irnmd, 

Dr Paul Haas, having found a small proportion of calcium carbonate 
(8,0 per cent if calculated fmro the lime shown iii the analysis) in a 
Twelfth Dynasty mummy, concluded that J k would Mm reasonable 
to suppose that the lime, whichi i* it present combined in the form 
of carbonate, muM have been originally added in the form of 
quicklime.. J Dr. Margaret Murray, summarizing Dr. Haas's 
chemical results, accepts this use of lime/ Since, however, the rock- 
cut tumb in which the mummy in question was buried was of limestone 
and ivu situated in a limestone district, and, time almost certainly 
ihe coffins (there were two, ouc inside the other) were first opened 
whtre they were found, con tarn uiatiun with limestone dmt T cither at 
the rime of burial or when the coffin* wot opened, is not: impossible, 
though it seems much more probable that such contamination took 
place during mummification before the Ixxly was wrapped up, or still 
more likely that the calcium carbonate may have been present in the 
natron used. Moreover, another mummy from the same tomb showed 
only i-6 per cent of calcium carbonate, which, uniat die reasonable 
explanation offered that one twdy, or one lot of natron, hut not the 
other, was contaminated with limestone dust (the bodies were buried 
at an interval of several years) be accepted, must mean that two 
diifcrrnt method* of mummification, one with lime* and the other 
without lime, were employed, which ts most improbable- 

1 T- 1 Pettigrew. A Hutary i?f Egyptian Mummies, p to. 

1 ^ A Murray* TAr Tami of Two Brother^ n. 46, 

1 M. A^ Mtutty* of *nri., p, ji. 
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Dr F. Wood Jonra secrm to conritfer the use of lime possible, since 
he say* 1 * * 4 * Tlic epidermis„ that was rcmiivei either tnttnlifirmlly by the 
action of lime . . , or accidentally 

There is not. however* die sUghreft evidence or probability That June 
was ever used in mummification, and, so far as is at present known, 
lime was not employed for any purpose whatever tit ancient Egypt 
until the Ptolemaic period/ 


Salt 

Salt was used In ancient Egypt from a very early period for pre¬ 
serving fish, and, since it is very abundant, and very effective at a 
drying agent, it fterns, from theoretical corntdcratiacu, a likely material 
to have been used in mummification, hur there is no evidence thar it 
ever was so employed (except inadvertently as an impurity in natron) 
until early Christian times and then not to the brat advantage, but only 
in comparatively small .amount often placed, not in comae i with the 
Ixh 1 v t but outside the clothes or wrapping*, or between their different 
Layers, where any drying effect must have lieen negligible* and its use 
may have been ritualistic, or conventional, rather than practical. 
However. in spire of considerable evidence to the contrary, ir is still 
frequently stated that salt was employed for rmhaiming* Thus Schmidt 
states 1 very emphatically that salt was used .uid not natron; Elliot 
Smith say;/ * There can, however, be no doubt That the body and 
viscera were primarily treated -by being immersed . . - in a bath 
of chloride of sodium Elliot Smith and Warren Dawson $ay* * h can 
be confidently stilted that at most periods common side (mixed with 
certain natural impurities) was the essentia! preservative material 
employed by the Egyptians for abbaImmg' and Dawson states* that 
* In general terms it may be iaid that for the immcrsion-buth common 
salt (mixed wlih various impurities) and not natron wai used/ What 
die various natural impurities with which the salt was mixed comisted 

1 F. Wood Joan, Tfar Arch. Survey ol Nubia. Rcpcrl far 1907-490?* Rtfvri 
sit iks Rtmtior, p r 30&. 

1 Set p. 93* 

’ W, A. Schmidt, Chmiuche u» bimogitchf l .'net imdtuugcn v igyprbchci 
Af umkn ■ mat maf eti ri Zntfdr. f. uiigtm* FAy/wd, Ekl vu (19^ pp. 569^72. 

4 G.. Efljqi Smith, A Contiihution to ibe Study «? Munimjficarioii m Ejrvpt, 
Mtm* Je Hmt. Egyptkn, v (4906), p. i& 

1 Gu Elliott Smith anti Wim E|wiao t EgyptmM At am mm, p. i6£. 

* Warren R* Dawson, foarnd of Egyptian AnrA&izfogy, xni ( 1917 ), p. 49 , 
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of i j not stated, but if une of them was nitron, then to call the material 
common sdi is incorrect and misleading. 

Egyptian nitron always contains salt and often in considerable 
proportion, one *pcdm£n from £] Rib analysed by me containing is 
much s*57 per cent* bin this is e^ceptiona! and this particular specimen 
had no connesiori with emhalming and i* not representative of the 
hoik of the natron from FJ Kab, another specimto of which contained 
only 12 per cent of salt, and much less is it representative of that from 
the Wadi Natron, where the highest proportion of common salt in 
fourteen samples analysed hv me was 27 per cent* a ad the lowest 2 per 
tern. To contend that the materia] employed In mummification, 
although nominally natron, was actually rommem salt tvotdd be 
blhi'imii, and if the mere presence of impurities, such as common 
salt and sodium sulphate, In Egyptian natron makes it reasonable to 
deny tu it the name of natron, then there is no natron in Egypt, and 
it becomes absurd to speak of natron, or of the Wadt Natrun, or other 
natron deposits. 

The lacts respecting salt and mummies, so far at thrv have been 
phred on record, and so fin as they can b: traL-ed + are as follows; In 
a Twelfth Dynasty mummy Dr. Paul Haas found t% per cent of 
chlorine 1 rcprcicming 4.8 per ttm nf common salr, w hereas in .1 second 
mummy from the same iamb, and of nearly the same due. there vvns 
only o.aa per am, of chlorine, which represents 0.6 per cent of ^!r. 
The difference m salt content of these two mu mm ies mav be accounted 
for reasonably by assuming other the use of a different quality of natron 
in the two easel (there is a definite evidence of thr tile of natron in 
one care), one lot containing more salt than the Other (there was an 
interval of several years between the two Initials), or by the use in 
nnc instance of a more tally water for washing the bodv than in thr 
other. 

A few tiny crystals of tab were found on ihe skin on the top of 
the shoulders of the mummy of Tut-mkhamun (Eighteenth Dynasty), 
and a very small aggregate of tiny salt crystals was also found inside 
the gold coffin at the head eml J The total amount of &iIe was so 
small that it cannot have been derived from thr ure of salt, and it i* 

1 Nitron hough* locally. which probably was fmru tfie Wadi Narrun, tbaueh 
dm b su* resttki, contained 19 per tw of uk. 

* M A- Murray, T\t Taut* of Tims Bmiher^ p. 47. 

J p E. Derry, Appt>ih* I. Thf of Howard Coner tr„ 

p l*?. 
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even unlikely duf it cam: JicLii the of natron taitUiiiiing iili| and 
it &ecim much mere probable that it originated in the water used for 
washing the body before it was wrapped up* Although the water from 
the Nile at Ekpliaminc wa* esteemed the most efficacious fur this 
purpose, it it improbable that it was alway* used, and, If nut, then 
the altemaiive would have been water from flic river loudly* Imm a 
sacred pool/ or from the sacred lake 01 a temple^ or well water, die 
bst three of which might have contained □ contadeiable proportion 
of sail. 

Elliot Smith spies 3 that the mummy of Menepmh (Nineteenth 
Dynasty) was * thickly encrusted with salt 1 This mummy* which it in 
the Cairn Museum, I have examined specially with the fallowing 
results : The skin, which is mostly of a tight blown colour, is very 
patchy and mottled, the patches consisting of a number at artis, some 
of considerable fixe* that are wliite, arid the mottling taking rhe form ol 
numerous small raised spots, practically the same colour as the skin, 
covering the chest and abdomen and occurling also on the laichcad, and 
having the appearance of an eruption* Neither the white patches nor 
the miiUlmg is lilt Sail, however, b present, hut in very small amount, 
most of it being invisible to die naked eve, though there -tre a few very 
small areas where them are efflorescences of tiny salt crystal*, » mm uic 
that they can only |tisc be seen without a I cits. The total amount of 
salt present is small iku it might have been derived from the use 
of natron containing salt, or from the use of ralty water for Hashing, 
and probably was so derived. 

With mpect to a Scvmtocnlh Dynasty imuiun y* Eh tot Smith whies ' 

I submitted a piece of ikm m PmJe$«r \\\ A. Schmidl ,, but he was 
tumble to find any excessive quantity of salt in it. in ha no greater 
quantity of sodium chloride than the normal tissues of the body 
contain/ The skin was 1 soft, moist, fkxtblc/ 

There was a imall proportion of salt m the resin from the mummy 
of Ncsikhoiisu (Twenty fust Dynasty) clammed by me/ which, again, 
might have been derived from die water used in washing. 

Salt also found by me in j Coptic mummy (fifth century jud*) 
from Naga d Dor 1 ; on bodies of catly Chrnikn dale from near 

1 A. M. Bbckman, JN>» BiH. Art& P ;ll (i^lS). pp. 

1 G. ELEkx Smitk \ 4 ) Mummie-j. p. ^7i (i) .tandr/ Jw Scmcc w tin 

(*S»A P- ih- 

1 tl Eihpt Smith 7"4f JiVv-j/ tfjumtfj, pp i. y 

4 A. Lucai* Pfrirtvaiu-v HitftrMk by me Egyptim w 
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Aswan, die wrapping* of which were " very heavy and sticky with 
sail,' 1 a number of specimens o) which E analysed, and on certain 
mummy tissues esunoined by Schmidt, who states 3 thai the authentic 
embalmed materia] was largely impregnated with salt, m many eases 
the interior* of die mummies being entirely covered with salt crypts, 
the Coptic mtimmio containing the mo*t salt, in ope instance 8,5 per 
cent bang present in the arm muscles. Ruffer- commenting on this. 
writes 1 1 These observations of Schmidt have nut been confirmed so 
lar* and are all the more remarkable because Coptic mtimmic-; (so-c.illed) 
show no incision; salt has been plated on the integuments, and it ri 
difficult, if not tmposjublc, to umkr^land how under such rircum 
atauLcs tkqnaitmy of vtlt mentioned by Schmidt can have penetrated 
into the mustkv ] have >ccn die inner surface of the body cavities— 
the muscle* T liver and other organ*—r:-E Cupric mummies covered with 
white crystals* hut these were crystals of fatty acids and nut salt/ The 
mummies, which 1 have examined often, contained inside the wrap¬ 
pings lumps of common salt; and in one case a lump of sodium 
chloride about the ria&e of a fist was lying on the anterior itnfacc of the 
abdumen; but it appear* in me very doubtful whether much sail had 
hern used, as the wrappings had nut been infiltrated with visible 
crystals of volt, and analyst* did nnt reveal any abnormal quantity of 
wit ki the skin or muscles. 1 

During early Christian limes many of the bodies on wlikh salt has 
been found, although called mummies, even by archaeologists., were 
not mummified, and therclbft, may he left ant of account in the 
present discussion, for example, thr Coptic body from Naga el Dm 
mentioned, although called a mummy in the description that accom¬ 
panied the specimen of sdf received for analysis* almost certainly had 
not been mummified* 

An cmhalmer'* *wab F * made of linen tied to the end of a small trick, 
nf unknown hut late date, ibund by Winlock at Thebe* and examined 
by me contained a irace of salt, but no natron. A trace of salt, 
however, is of no significance in Egypt and might have come from 
die water used with the *wab F 07 from the ground on which it wait 
tying. 

3 C A, Rrlwr, 1<rh Vwrwy 0 / Sithta. AVfwt /w p . TQOm 

* W A Sdlmifta up, fii., pp a 

1 Svi Atnurtd Hutftr* Thr Use cf rfrtron and Salt by the Ancient Egvptmii, 

Cairn Stirnitfir four mil, u pp. 4^-^. 7r 

* Thnc were mulpcd by me. See A. Lucm, op, etf L+ o, 

1 Cairo Muicuitl So, f f&jtpy. 
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A wooden object/ possibly an cmhalmcr’* tool, of Twelfth Dynasty 
dstvtf found by Lansing at Limb also examined by me, showed □ trace 
ol soli: and also patches nf oil but no natron* Here Again a trace of 
salt in no way prove* the u*e of sail in embalming. 

An anlrfi sign of Twelfth Dynasty tLiter, made nf thin vegetable fibre, 
found by Daresay in a wrttijibguj at Fil Berth j 1 it thickly eocnWcd 
with hrgt salt crystals, an indication that 4t one time it was immersed 
in a strong salt solution, which slowly evaporated* for in that manner 
atone could the large crystals have been formed* hut w here it acquired 
the salt there is no evidence to show, and certainly no evidence that 
it was in connexion with embalming. 

Sale, apart from that curtained as an impurity in nation, fitter 
been discos exed among refuse embalming material (of which many 
deposits have been found), nor, if the ankh sign is excepted* in any 
manner suggestive nf its use in embalmings the only instances where 
alt has been found from ancient Egypt are enumerated elsewhere." 

Natron 


Solid! natron has been found in connexion with ancient Egypt as 
follows: 

i. In vases and jar* in tombs* Examples: (s) us the tomb of Yuya 
and Thuyu (Eighteenth Dynasty).* This was refuse embalming 
material, since if was * wrapped up in bits of cloth 1 contained in fifty- 
two large jars, and in one instance at least it was a mixture of natron 
and sawdust; (£} in ten large jars in the tomb of Maherpra (Eighteenth 
Dynasty), 1 which also was refuse embalming material os ic was mixed 
with resin and sawdust; (e) in the tomb of Ttit-ahkhomun (Eighteenth 
Dynasty)/ Jn this tomb a vase containing mtron was in the same 
h kiosk r a* another va&e containing resin* and dm probably lud a diieci 
connexion with embalming. Another aijccimcn of natron was mixed 
with m aromatic gum min, almost certainly incense, while two other 
specimen* were in a special form of alabaster stand placed in front of 


* Cairo Museum, No, J r 6j8j?^_ 

5 Castro Mmctim, Uo. 1 30367. G P Daresay* Anmitj Ju Service at (1310), p, 4^ 
: Seep 305. 

* J, E. QuibdJ t TAt Tomb of Ymz* ou 4 Timm, pp 75-7. The ins lyres of tone 
pnrt uint d" rhi* mafmaj submitted bf Mr. Quibeli were nude by me 

* L£jrrit and Culkrd, La /aw*£ momififc uuwv *-g}pir. r. pp. 317-8 

1 Howard Carter, The Tomb of Tui-airbk A mm, n, p, 33; m, pp, m 46 
A. Luux Appendix 11 . Tkr Tomb of ju, pp. 17S-9 
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the canopj covering the cannpic box; (J) in an Eighteenth Dyimiy 
tomb jt Thtba 1 ; (f) in the ftamcssciim (Nineteenth Dynasty) together 
with woven tibrk a ' (/) “ a Twenty -first Dynasty tomb at Saqqara. 

x In pa-J.agc* in mmbs, Describing the tomb oS Mcryct-Amnn at 
Tlicbcs {Eighteenth Dynasty) WinJnek vayr 1 1 Natron r . scrim to 
have been placed in the tomb as well* Small lump* of iu dumped 
out of their proper frc-cptaeles* had been swept Up into basket B 
Wainwright found natron in a Twenty iifth Dynasty tomb at kair 
Amnur/ 

3, Buried Id pits with refuse embalming material At least ten 
lots, some of which were analysed by tnc, were found by W block 
at Detf el Bahari, ranging Imm die Eleventh do die Thirteenth 
Dynasty,* 

The 1 rjrsf-e rm kilrnm g mater Id* either from the nnbalming of 
Tu^ankhamun, or from the embalming ol the two children whose 
mummies were found in the tomb. was tumid about ten years before 
the tomb was discovered, and among it were 1 mt&U bags coupmmg a 
powdered suL&lante, 1 which later was found tn be natron/ Thtzc 
lots of similar material were found by Lansing at Ddi el Bahan. two 
til whkh were not dated, the third probably being of the Sairt period.' 
Lansing and Hayes found ac Dm d Bahaa 1 jan packed in sawdust, 
natron ami linen wadding * of Eighteenth Dynasty date/ Navilic 
found in the tempje of Bek d Bahari 1 pots containing nitre,* * and also 
1 several large jars, some of which were idled with chopped straw for 
Stuffing the mummies, while others contained numbers of little bags of 
nine or some *jjt used in mummification/ 4 The so-cuEed nitre wa* 
almoit certainly natron. 

1 Anaiyicd by nac So iJcmjEi were gutn except the dale and pkee wheat found 

■ J. E. Quibcli, Jkr Rama^um, m 4. 

1 M E. WmlixL Tit Tomb of Me+yrtAmt** *1 TAriW, pp. ti. 4I 

* G A, Wain wright, HelbpoUf, Kafr Ammo* and Shu?ifyi l W- M. F. Petrie, 
and Ciibciif p. jj; Pi XXLX- 

1 II V.. WaUocL, It a}l. Met. Afiu. of Art. Ntu YufJL Egyptian Exped, ttjij- 
P' 3*5 dfc. r$ 2 j Jpifr pp. jw; of., ^17 - r^p pp. *5-*. 

* 1 M. Datu, The Tumb of Harmiah and p r j- Ha* aid 

Carter, The Tun!* of T*i+*J(±Amen, U* j>, tfi- m m w pp S^: R E, Winlotk* 
Matzrc-aU L'*ed as die LntLaLiftmg erf King 1 ut-ukh'Aniurt 4 Pirpr No u ro, Sfaj, 
A/m, 0/ /Ve*v >Vf 1941, 

A ; r. r..\ Ef si h Mat. qf An, AVw V(^ p Egrpriu Efprd- ;pid- 

p «. 

'A Ucuirtg and W C Hayei, flaJ/, ,Ui* S/#/ 07 ^ ttw Yor^ Egyptian 

Etprd ms-t'jp* & ^ 

* E Nivilej Tie Tempir of Dnr rf Bak&i> 11 (1B96), p, jfi. 
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The oKimplra ab^e-maiiiotied. which are all that ca» be need, .ur 
t'rom the Theban necropolis and they ysut) in date fi«m the FJevttrfh 
Dyaastv to the Persijn period 

Fjiciuniting '4 wooden embalming table and four wooden block* 
belonging to ft 1 that were dnubtlei* used fur supporting the hoAv\ also 
encrusting four wooden Jinkh %m .ind a w< wdm object conn cl led with 
embalming. 3 Ti *tse objects, which tic all nf Eleventh Dynasty dale, 
were found by Winlock at Thebes and are now in the Cairo Museum, 
where 1 have examined them. The table and the wnodcfi object have 
redm adhering fn them in addition to natron* 

5, On certain mummies, example* being (a) a body of Middle King¬ 
dom date found at fiaqqara. where in the cavity of the chest were 
nodules of natron, about to of them . . 1 *;(*) impmgmiting the msucs 
of u Twelfth Dynasty mummy 4 ; (f) in two packets attached to the 
mummy of an unknown woman tbund in the tomb ot Amem>phi> IJ 
(Eighteenth Dynasty). In one of the packets there was a mas* of 
epidermis md in the other were portions of thr viscera, in both case* 
mixed with solid no iron. 1 which was identified bv me; (*0 tmprfgW 
ing the brain of the mummy of a boy from the tomb of Amcoophu Tl*; 
(r) impregnating the resin from tire cheeks, mouih t aim, and ribs of 
certain mummies of the Eighteenth and Twentieth Dynasties respec¬ 
tively* \ ff) as smalt white crystals on □ mummy probably ol Twentieth 
Dynasty date m the Leeds Museum* wfoiih was analysed and found to 
mmki 1 almost entirely of carbonate of soon, with some muriate and 
sulphate, T * which ii natron. Also on the bandages from [he ^ntc 
mummy; (g) covering an anonymous mummy iruro Deir el Bahari*; 

1 H. E Wifikk Bull Mft Mat of An. Mr* York. Egfp*k* Erprd. 1921 
ityii h p. ^4 h Pig, _5jj. Other embdnii^ uhirs and man few betti fount!, out 
there ii m evidence of natron on Uusl. H, E WtaJadc* (a) Anmda Ju Srtticr. 
as (1930k pp, 10J-4; (fi) BM Mn. Mm tf/ Ati r AFw Yo*h Bgypn*n Exprd 
3 Ji flf. W J5-t . 1 , 

"The jiilth (i^ni and die Woden object luvc uiiforumAtely been cieincci 
i Tcsird them, probably under ibe mUitkcn idr* 4 hat iht enmulibg mater k I wj* 
fiinnecijt dirt. 

1 f. F_ Ouibtll Mtif A 0. Haytcr. Ercowwiv aj Aifprni; Tm Pyramid jV<7rtG 

Sidr, p i 3 - 

* XL A. Murray, TAr Tomb d/ Taro Bntkm. p. 47. 

*C, Ellkrt Smith, Tke Roy*i! p* SJ- 

* A. ham. Moorish tfW Ay m Andnti Egypimm w 

EmMmini. pp. r|-^ 

1 W, Qtotn* A* ActmM m Mammy Prttmud ra fAr Muttmm 

0 / tht Lttit PhiknftphlrAl jnd Utmry fodrty,, pp 8, 4* 

* M a they. Bluff, dr tint r. ftm* rtf fiKM), py- 
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(ft) m minute crystals on both the exterior and interior airfares of a 
mummy examined by Granville, which wrre proved by analysis to 
consist of 'carbonate* sulphate* and muriate of soda/ mixed with 
potassium nitrate and traces of lime,* that h to say natron containing 
the usual irtpuritiei> 

Mixed with fatty rrutner in certain mummies Example*: (a) on 
the body of Tuthmods Fit (Eighteenth Dynasty) 1 ; (i)on the body of 
Mtrnepuh (Nineteenth Dynasty)/ and (c) m the mouth and body 
cavities of certain mummies of die Twenty-first and Twenty-second 
Dynamics/ * The material was examined by Schmid i who, in his 
origins! paper, attributed the fatty matter to butter that had been mixed 
with natron, .Mid this is soil quoted, although in a later paper 4 Schmidt 
stated very definitely that, at the result of further work, he had changed 
his opinion and that he believed the fetry mutter to have been derived 
trem the body; (d) from the pelvis of =i female mummy called 
1 Mummy No. i * found in the tnmb of Amenciphss II (Eighteenth 
Dynasty, the fatty matter having probably been derived from the 
body/ 

Not only was natron employed in the solid stele, but it wai also 
sometimes used m the form of a volution, and such a solution has 
been found on two oermiont, once by Brvmon f in an alabaster canopic 
jar fiom a royal tomb of the Twelfth Dynasty at Dahun, in which, 
however, there were m> viscera, and once by Rckner 1 in three compart 
tPCnis of the alabaster canopic Imz of Queen Hetepbtrcs (Fourth 
Dynasty), the remaining compartment being dry, owing to leakage 
from * defect that exists in that particular aimer of the box. This 
natron solution* which was analysed by me, is approximately of j per 
ieni strength and curtains the usual impurities of Egyptian natron* 
namely, common salt and sodium sulphate. In each eotnprtmcnt of 
the box is a flat pelage wrapped in woven &bric (presumably linen) 
that almost certainly tom aim viscera. 

' T. J. \*tn igrtw, ,4 Hi liar) o / Egyptu* Mumtmti, p. 6 j. 

a O. Flhot Smith* Thr Ropt! Mummkf t p r 3a. 

1 Gr El i^t Smith, (j) The Rayjfi Alumhjw, p. fly; fi 1 ! Antsjlfi dm Stmc# vm 

p 111 

4 W A - S ' LhmAdt ' ^ PP- 3 * 9 - 7 *- Sr a'lJi- G Ellim Smith. Hr Kind 

VflirrTiTjH^ m>, IOJ, 

* W. A. Scfcmldi, Pbcr Mmnknfcttuur™. CWVf-Zrifi™* fiwft). No, <k r 

* A. I.ucn, Prtitrmtimr Mitt truth list4 fry f ^ r Antiem Egjpntin ta Embalming, 
P- 7 “ 

r G. Hfurston, Uktm . i (i$&l P m, Amtlyied by n«- 

* c ' Reitnef, Bull Mtut Mm of Fiat Am, Boston, xrn (1918), p. 61. 
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There is, therefore* j considerable amount of proof cHat Hainan was 
employed in mummification from certainly as early as the Fourth 
Dynasty to late as the Persian period, and Herodotus, writing in the 
fifth century u.c* statnth.it it was used in his day 
The reason for employing natron and not salt, which biter would 
have Ikcii equally good, if not better* as a dd 3 yd rating Agent and which 
W2| mDrcpIrnLiful and, thenfo^ cheaper di:m natron, was undoubtedly 
because natron was regarded as the great purifying agent probably 
because it dearne* by chemically destroying fat and grease antI T there¬ 
fore, purifies in a manner that salt cannot du, and hence it was natron 
and not salt that was employed in all purification ceremonies, for 
example in lustration and in the purification of the mouth, and it was 
also misted with incense with the same idea* and the cmMmef* 
workshop was called ' The Place of Purification/ 1 * 


Manner re which Nitiron mu Uttil 

The next pint for consideration is the manner m which the natron 
was used. Until I ventured to query the generally accepted explanation, 
it was always stated that the natron was employed in the form of a 
solution, that is as a hath, in which the body was waked, apparently 
largely because certain translator* of Herodotus incorrectly stale or 
infer that a solution was used. At whfti date the [den of a Itath 
originated it is unnecessary and profilkfs to enquire, bin it certainly 
dales from Pettigrew'i time (1834) and w r as accepted hy him, since not 
only does he repeatedly refer to a bath, but he quotes* a translation 
01" Herodotus 1 description of embalming, in which it is slated thui 
in the first of the three methods described 1 they steep the body in 
which can only mean in a ukpn, and diat in the second 
method they 1 lay the body in brine/ -igain meaning a liquid, brine 
bong j strong salt solution. In the third meihod the statement h 
merely that 1 they salt the body/ which is suggestive of the use of 
dry salt* rather than a solution. In a rendering by Elliot Smith and 

1 A, M. BEackmati* Anick, PuiificaUnu (Egyptian)* Halting r ; Emtry e/ Rthgton 
.md EtLa t x* p. 476; ioarrml of Egyptian ArtAtttafogy> * {*91$), pp. 

RtfitrJ Je Irani**' xxxix (tgui). pv 53, 

-K A. VVutlh Budge. Tfe Liturgy of Fwitrsn Qjft'onyj, 15 ^, pp * 5 S” 7 t 

T T J. Pettigrew, tfp. ti r_ p. 464 
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Warren Dawwn of (he pa wage* in Herodotus relative to embalming 
ir is stated 1 with respect to all three methods that they ' soak ' the body 
‘ in natran,' which can only mean in a solution of natron. but the 
tr.instations cii Hcrodeim !■ y Kaiicllc; ii7>o) ■Koutei (1S09). Wilkinson 
(1841), Rawlinun (iSbil and Godlcy ropeettveh make nu 

mention or suggestion of a hath or solution. According to Rime lie,' in 
the fini method 1 dr mien} le eorpi en it ctiuorant de natrum in the 
tceoivd method ' on atie le ernyre,' and in the third method 4 on met te 
torpt daw it nitre,' Rouyer’i. transbUou’ js identical with that of 
Roucllr, except that lor the third method lw iu« the word nutrum 
in place of nitre, both Roue lie and Router, however, not only trans¬ 
lated Herod Lit uv correctly, but realised that the underlying principle 
of the process, deicrtbed wai essentially -nr of desiccation- Thus 
Run rile i.w.i ‘ Ut ttnbaumettri igyptient ne taloicttl done i< cor pi atm 
ic annum . itte fmur It As. ether " j 1 rev mom iti o at dti timptemt ’it 

dettifftrn ett its taUrtt atxc It tin nit in '; of ;i certain mummy foe is 
describing he states' le ■ #rp f a etc situ ['lenient detidtkd par it nutrum . 
and 1 r/r eniei'oient tatites lei difitrrntes liqueurs & let grJuses aui 
endures par le M (/yen du id alkali & . par ee moyen ilt detachment 
ti fintl <ju*U ne reitoit que let portlet fthreuiet , . and Rftuytr state* 
’ ei tpu’di nmmetroient etumte let eorp: t . . h Faction tier rubstanee< 
■/ut devnient tn operer la deteicfstlhii.' 

According to Wilkinson.* m the tint mohotl * they salt thr body, 
keeping it in natron in ihc second mclhrxt ‘ they keep it m ecili ’ ,md 
in the third method * they . . , salr it,' 

According to Rawlinsori/ in ihc first method the body h placed 
in nutrum in the second method the both is Maid in mttium 1 and 
(he third method ;s to 1 let tile body lie in r.Mntm.' 

According r«> GudJey,* in tlx first method ‘ they conceal the body 

1 C., Kiliur Smith ami W R. Dawson, op. t it . r[ , V7-S, 

1 1 » j- Rourilc. Sur i a croJijiimimcni .t« Egyptian, thttmn Je 1 duJhnie 
Ratals its Sdem-ei, tyy* (Van*. 1754/, uh fSondle t»tcs <p u ? ) ihir ihe 
fnne of the *ncscnt» was nw saltpetre. but tutttnm, mb mi» set tliJi fixe,* tliss 

hr tn wt 

« p. a Bouytfp Notice tur In innem £grptwm + Dmrimm 

" rWF*- inintua/f k Mtmmni. i p. ii ^ Rmiyir i^vi (p. ii/Hhjt 

wim wa-s i^ujtiiril Err,ns tcvtrtl bbr^ m E^ypf. where u octnric^ 

«1 J wmifr dr tmtdr.* 

*r t;, Wilii.ilHW). The Manner, A nd CmtOm- cr/ the Aneient EgvPtt-tn-. » 
{'^«X PP- 

*Q ftjwlinMii. Ilrrntlaim 11 > SiJ 

* * ft tindlirv, Herodotnt (iq^i>. The Ijjeti C1 muc» 1 (.tbrsi*, u UAt. 
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idr seventy dayi, embalmed in saltpetre/ ‘ which strongly suggests that 
il was hidden tn r or covered with, solid material; in the second and 
third methods J they embalm the body/ 

Turning now to die anginal Greek* the ward used by Herodotus" 
to explain the operation of embalming in the three mciliods described 
U the uinc iei each t-ise, namely P which is the thin! person 

plura^ present indicative, active voice ut the verb -ngm.uly m ea n i n g 
to preserve itsh with salt/ and hence die literal meaning is that they 
(the -cm batmen) preserved the body in a manner similar to lliat in 
which fish were treated, hut, as the description is qualified in one place 
by ihe word iitpv, meaning 1 with natron/ to embalm, therefcarc, 
meant to preserve the body like fish r but usin g natron instead of salt. 
Both 11 ert dot us 1 and D'mdxam* employ othei tenser and variants ul 
the same verb and alio reined nouns in connexion with embalming. 
Vonanis of the verb arc used, too. by Herodotus* with reference t 
preserved fish and preserved birds and by Diodorus* inr preserved fhh, 
Atltcn;icur a native ol Nauenth in Egypt, who lived iei Rome at 
the end ol the second century a.d., and the beginning ot the third 
century, discourses Jt great length on the subject of preserved fi*b s 
mentioning it more than sixty linirv in the spec of a few pages ami 
he always employs the same word, or one of its derivatives, that it 
mod by Beiodotus and Ihodonu, nee only for preserved fiih f but also 
tor mummies and m one instance he calls attention tu the use by 
Sophocles of the same word for mummy as for preserved fish.* 

In a number of Egyp tian papyri written in Greek, dating from 
about the first century a.i*, ijj about the seventh century a_d./ the 


1 Tht Vftjid Xhsqv < aaiiaU) vlepcv in brer tjrrck writing (e^ Sinbo m 
i*£&gr&pky f xni: t v ijj P me m* (uiiou (irnural todij imd not uUpetTe, u tram 
luedby Godky. 

l Ui B6-& 

1 Far &ic meaning and me til ihe word see H, Stephana, Thtruiiirm Gww 
vn* 1^43^47* 

* U. *>;=. Uii ia. 16; ti; yj- 1 1: ;; is; i* 

* it: fj-, ix: loo. Godky's tnwuiaiicin 'preserved with brine' w viujJbuiusg, 
ibec brine meam a wie gkmoa, wlifirear vih is iu>i mcntiswsl, bin only lufcwd. 
uul :here u no si id 1*1.1: ton iliai i stiJuii&n H as ured iiiwl h t-tzoiie ptobabiijii that 
dry salt wia empkiyvL 

* if j. 1 TA* are is^as* 

1 B* P, GrenidJ and A 5. Hum, TA* ftjijjrAy mhuf n t i p p, % in, p, 
iv, p. iiHj p, r p T TAc dmktrii Pisppn> tf r iwi B. P. Grenfdf 
A. 5 . Hunt and H- L Bell, ap. rii_ t xvi, p. 202, B. P* Gfeafdfi A S- Hnci and 
D.G. Fjywm Ten^i fAnr pp W The «mc rendering 

iMeun in the Zeotm |a|)]m And pdacr papyri that need not be emimerattii 
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same word* or A mmol of it, that is used by Herodtotus and Diotinrui 
to describe both the making of mummies and the preserving of rUh* ri 
employed sometimes in connexion with mummies and sometimes in 
ocmnexion with fish* and in one instance, where the context does nut 
help, it his not been possible for ihc transistors to decide whether a 
certain word means ihh aims or cmhalmcrs. 

There 3nothing in the original i ?feek of HerodoUu' description 
of embalming to warrant the idea that a hath or solution was employ fid 
in which the body was soaked. The phraseology of Herodotus, 
Diodorus* Athenaeus and other writer* makes ti perfectly dear that 
the ancient Egyptian process of embalming lKc human body was 
analogous to that tnr preserving fish, and Herodotus amplifies this by 
bating that the ptevervatm- agent was nation, "flic modem method oi 
preserving fish, apart from intuiting and tinning in oik which were 
not known anciently, is usually by salting and drying, chough a few 
kinds are preserved! in brine* that is in a salt solution. in Egypt at die 
present day fish arc generally preserved by means of dry salt. Anciently 
in Egypt fish were preserved by drying, with, or without. the use of nit 

Since the aim of mummification was nut merely to preserve the 
body, but to preserve it m a dry coudiiiott P it would have been both 
unnecessary and irrational to have begun by soaking it in a solution 
lor a lengthy period, especially when die material employed, if used in 
a dry state, would have given better results than when ured as a solution, 
and without the very objectionable putrefaction and intensely disagree 
able smell attendant upon ihc wet method. A no riser reason for dunking 
tha t die process was a dry and not a wet one h that human bodies 
were undoubtedly mummified in a manner analogous to that lei which 
fish were preserved (fish curing ankdating mummification^ but with 
natron instead of sain and both din lent and modem methods of 
preferring fish generally apply salt in the dry state and not as a 
solution. Sometimes, however. fish, especially certain kinds of fish, 
are preserved in a solution (Urine), hut in these instances the &h remain 
in die brine unit! sold in the consumer, since, if remora!, they quickly 
putrefy, and this mode oi presciving fish, therefore, has no bearing 
on the method of nnbjlming, as it was m the dry condition that the 
mummy wj.% returned by the cmbalmm tu the relatives and in the 
dry condition rh.i! it was buried. 

Although tile viscera were usually plated m the tomb in a dry state, 
in at luac one instance thej were preserved and left in a solution of 
natron, namely, in the ease of Queen Hetephem, but the body had 
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always ro be dry, since it had no be bandaged,, since amulets and 
jewellery had to be placed on it and since it was buried in a wooden 
or ear tonnage cullin. 

When die i perimtn- ot brain and redo impjxgnatcd with full ran 
were examined and first described by me, 1 thought that for the iuiiron 
to have become so intimately incorporated with the material, it muyt 
have been used in die form <n a solution* that is .is a bath. 1 now 
realize, however, that there are ocher possible expiauaifotvsi tor 
instance, die body may have been washes! with i natron solution, as 
was sometimes dope, 3 or a lutle solid natron left on the body alter 
treatment might have been dissolved by the water employed ibs the 
subsequent washing and so might have penetrated to die brain. The 
resin may have become cottiaminuied by coming into contact with solid 
natron, either accidentally or iuccnnonally, during the cmbaimjng 
process. In some such manner* too, the presence ot natron on Gfan¬ 
vil lc? mummy, oti the Leeds mu mm y\ and on the mummy ot 
Ncihtakh may reasonably be explained. 

Turning now to the mummy itself to ascertain whether that ever 
shows evidence, such for instance, as pathological changes* that would 
indicate die nature of the preservative agent used, the conclusions of 
Sir Armand Rafter may be quoted, since, so far at it known to me, 
his are the only studies on the subject that have been made. 

kutfrr at hr sc accepted the current idea of a bads m which the body 
was soaked and, as die outcome of his earlier invrsrigtfkins, he stated 1 
that It appcajv to me probable that the solution used was one of 
" natron ", but that this " natron *“ consisted chcily of sodium 
c blonde with a small admixture of carbonate jnd sulphate of wxU/ 
Later, however, as the result ol further work, he evidently changed hit 
opinion, since in an unfinished arbdt published after fws death he 
wrure as foltoivf*: 

J The hfttdogkal study of the ikin dues nut point to the regular me 
ol a natron bath \ . there is no evidence whatever for the supposition 
that the body was ever steeped m a natron solution. 1 ' The wound 
through which the organs were extracted is always dean, nor encrusted 

* A, Uxtt'tinrjttwaUM Mtitnak Uurd kyzAt Amacmt Effptktu in Emtwtming, 

i'P; U-*- 

* A. M. BIsdLman* Str 4c &wtaai£ p iuu T p- gj; Emy of Rthfkr* **4 

x, p, 

J Sir M A. ftullti, HiaajSo^u^al Studio w Egjpimu Mummies, M&m. txa. 
F-mphm, n {1911), p 31. 

* M- A Kuilti* f.Jiw //turiLif. ix (1917), pp. ^S-yj. 
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with nation, and nothing in it* state suggest* exposure to the ^'ion of 

i caiMtk fluid/ ' Mic/osoopicdi cxAmmaikm of th& wmdes nt ™ 
abdominal wall doc* not suggest contact with natron. Even if, after 
immersion, the njtrtm had been carefully washed out of the body a 
Ttry difficult and tedious operation—some chemical or histological 
evidence of Use of the natron hath would have been expected. There 

ii no such evidence.* 'The organs which had first been removed 
from and then replaced in the body, also show no signs «i having been 
steeped in nation, and it is very difficult to believe that any amount 
of Hashing could have removed the natron so thoroughly as to leave 
no trace of it behind.' * Microscopically the parietal and visceral 
pleurae, the capsule of the liver, the kidneys and, above ail, the 
intestines show no signs whatever oi having lieeii in contact with an 
alkaline fluid.' ‘... the contention of Schmidt, whn assem a* a fact 
that the bath used was one ot sodium chloride. The chemical evidence 
on which this theory ts based is of the thinnest and the biological 
evidence is practically iuL’ 1 My objection to the theory of the natron 
or salt hath is that, unless a saturated solution of either was used, it 
would have led to the most intense putrefaction . . . If, on the other 
hand, a saturated solution was used, then, in spite of all successive 
washings, same excess of salt or natron should l»e present either f -irt 
the muscle*, skin or elserwherc This, however, ii not the case.' 

‘ Although, therefore, 1 agree that salt and natron were used by 
embaimers 1 can find no evidence that the bodies were placed cither 
in j natron hath or in a salt bath.' 

The evidence from the pathological cumlnatiafi oi mumtmei, 
therefore, furnishes no justification far thinking that the bodies 
were soaked in a bath or solution, but it all points in the opposite 
direction. 

The various arguments advanced in favour of a bath are, first, that 
the epidermis of mummies is often mining; second, that the finger 
nail* and toe nails are sometimes found tied on, manifestly to prevent 
them failing utT during the mummification process; third, tha: ihr 
bodv-hair is frequently absent; fourth, that the packing of the limb# 
rhj; was j special feature of mummification during the Twenty-first 
Dynasty could nol have been carried out unless the skin and tissues 
had been softened by soaking, and, fifth, that Indies evidently some¬ 
times came apart, since they are occasionally wrongly assembled, or 
left with some of the limbs missing, and this dismemberment can 
only be accounted for by lengthy maceration m a bath. 
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Elliot Smith attributes the toss of the epidermis to the action of 
the bath and says the skin show) uiwnidakabtt figni of hiving been 
macerated until the cuiiclt,,. has peeled off ’ 1 : ‘ [he general epidermic. 

it was died (which occurred when the body was steeped . . in the 
preservative brine bath's * s ; Elliot Smith and Warren Dawson say* 1 in 
the steeping process the epidermis peeled off * the epidermis i» nearly 
always absent owing to maceration. 1 

Winlock states 1 1 After the removal of the viscera the bodv must have 
been given a more or less prolonged snaking in a saime bath. This we 
assume from the facts that ill the finger and toe nails have txxn tied 
with thread to prevent ihdr loss during the maceration in such a hath, 
and the skin presented an appearance difficult to explain in any other 
way/ and again,* ' There was ample evidence for a bath m the 
mummies which dated from the XXI to the XXV Dynasties unwrapped 
b\ me. Packing of the legs and arms could only have been accom¬ 
plished when the bodies were extraordinarily soft md pliable. The 
dlmoir total disappearance of muscles and other soft tissues in the limbs 
can oidy be explained by prolonged maceration—not by dry ing The 
soft pulpy, and easily tom and abraded skin during manipulation 
would never have appeared on i dried body. It would never hate been 
necmirv to tie the finger and toe nails on with thread during drying 
but it would hast ban necessary during soaking. Epidermis fallen 
from dried bodies ij paper thin—sole* of feet from characteristir 
XXI-XXV1 Dynasty mummies are fairly thick as though dies had 
been pickled. On die other hand X 3 Dynasty, Roman and Coptic 
mummies unwrapped by me appeared often to have hern merely dried 
—cither before or after burial—and showed none of the signs of 
soaking/ 

^ !rretl Dawson stares* " During this long immersion the epidermis 
iifded off taking with it (he hody-hair, nod it. was for this reason also 
that special care was Taken to secure the noils so that thev should not 
come away with the macerated skin and be lost. To accompliih this 
etid, the embalmers cut the skin round the base of the nail of each 
finger and toe. so os to form a natural thimble. Around each such 

- AWn* Jr firm finairn, v (loo^J, i. p, rfL 

DW Smith. The Migr-fign t ,j Earty Culture p, jj. 

* Bn< ^ ' Va ' rrJ1 Diwhwi, Ejyptwr Ummmttt, pp. ir+. 

i ill" ™ e Tomb &f puffn fAerytt-Antm & TJicUj. p, to. 

f, J-i R .W aking ■ Mummy, burnt! v f Epyplii* Arehatutegy, xrn 

(*W)- ?■ 43= (*) hhptm, Lre.-A, pp. 
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thimble they wound a thread or a twist of wire to bdki the nail in 
pluce. To (lie ease of king* and wealthy persons, the thimble* of skin 
with their nails were kept in position by means (>i metal stalls- The 
mummv of Tutenkhamon had a set of gold stalls in portion It h 
specially to be noted that the licad was not immersed, lot it always 
retain* the epidermis and die bait (unless the scalp had previously 
been shaved) and does not present the same appearance of emaciation 
m the rest d" the body/ 

Warren Dawson Am write 1 1 1 Have examined a great number of 
mummies* and, with the exception of two cum es> the epidermis was 
alw.ivs entirely absent from the whole body* except from the head, 
fingers and foes where its cut edges art visible. 1 agree that simple 
maceration might not be sufficient to detailh the whole of ihc ankle, 
but h would certain!) ItK^en il and make it easy to remove by scraping. 
.1 practice followed in ntfatr parts of the wofld, I haw Ait* both seen 
and read of packets of detached epidermis wrapped in linen and buried 
with the mummy. With the exception nf ihe twe case* afore-menrioned P 
] have never found n trace of puhic, axillary or other body-hair, nor 
even stumps that might indicate Cutting or shaving. It always comes 
away with the epidermis." 

Professor Battbcombe Gunn write*: 'One point, however, strike* 
me in this connection* The welhattoted fact th.il mummies when 
unwrapped are often (bund either to have a fimb or limbs missing, ami 
replaced with sticks, tfe.* or dsc to hr made up with other people 
limbs, having three arms and one leg or vice vcm—this fact is usually 
explained by the body having come apart in the pickling bath. If the 
Win were merely dchydrased with dry natron, it is not easy to explain 
the lot* of limbs. Have you any alternative explanation? I think that 
with many people such eases will ronimtutc a strong objection to your 
theory/ 

The various arguments quoted that have been put forward in favour 
of a soaking of ihe body will now be considered. 

Thai the epidermis, except that on the head, fingers and toe*, is 
often missing; that packets of shed epidermis occasionally have been 
found with mummies/ and that the body hair generally is absent arc 
nm disputed. The suggestion that this condition was caused bv 

1 Priretc Utter, 

1 Private Utter, 1953, 

* G. Ejlioi Smith jnd F Wik^i Jd&a* Arch. Surrey of NuIhj, for 19&7- 
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prolonged Kiakiitg in a liath has been dealt with by Ruffer, who, 
therefore* may be quoted. He says of the mummy of a woman that 
"the refe mmcosum of die skin of chest and mammae is almost coni 
pJetcJy gone/ % hut he explains that at first he attributed this stitte of 
things to the effect of the salt bath, hut that it cannot be wholly dw to 
this is proved by die fact that the cpjikmm of bodies which h:id 
ocitately never been placed m the hath had sl*o fallen off/ 1 Hr state*, 
uio, that ' in many cases the epidermis, especially that of the rocs and 
hands, is practically normal * *; it hat iseen Liken ibr granted that the 
nitron Kith . . - would so soften tile skin that the epidermis would 
cither lill off In the bath or Im easily stripped off afterward*, and 
tKrauie the cpidctmi* has evidently been removed in some instan : = s, 
this wja assumed to have been die frsijJt of ihe natron laath ' t v ' very 
ofiriii s thr qndrrmic layer is.nbsctii* but in mummies of the twenty- 
fin* Dynasty . . - die epidermic layer can often be demonstrated ’ T ; k the 
skin of mummies of ibc Roman epoch is as a m!e perfect. the epidermis 
*hcrws no signs of having liecn shed 1 *;* it has been Liken for granted 
thm a solution OS natron . would loosen the cuticle so much that 
thh cosilij easily he removed- Ai a matter tif fact the evidence . . . is 
tttl f ' the Jact that the skin, including the epidermis, of certain I Kuliev 
was almost normal shovvi that the " imrtm ” hath cannot always have 
had a very powerful macerating effect / 1 Ruffer further explains that 
with the onset of putrdarhon ihe epidermis is raised and ultima tel v 
fa\h off' 4 ; and quotes the instance of a body of a child where 1 there 
™ absolutely no sign dtat it hid been touched by the cmbalmcr/ 1 and 
yet A the whole of the epidermis of the »b of the feet and lots was 
almost completely detached/ } The fact that the cpidrmih of mummies 
is alien absent, therelbrt. i% run proof that rhe liody had been soaked 
in a sol Utkin, since purrtLirion jbrte may ha*c been the responsible 
agent. 

Further, that the epidermis may. at firsr \ighl t appear to be absent 
is no proof that it really is absent, since Elliot Smith cays* of a 
particular mu mini p Unlike all other mummies examined by me 
(excepting only those ol the Coptic fucrkKl) die epidermis was nut 
removed dating the pnxrts nf embalming* U is prcwni, pedal riff jr 
is true, but adhering to the bandage*, wherever they came trt contact 
with the body/ May it not be, therefore, that in other instances, for 

| Sir M, A, Hulkf, SteJiti in the &f Egypt* pp, 66, 67, 6^ 7m, 

: Sir M. A Ruder., Ctrr* Sftnttrfit /etrnuff t\ (1917), pp_ $7. 4J! 
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example where the bandages were in poot condition (the bandages next 
ta the bexiv are often blackened and friable and may even in die 
condition of blade powder) that the epidermis was present adhering 
to the bandages, but was not recognized? 

With ftvp&i to die finger and toe nails sometimes being tied on- 
may it not be that die dicing and consequent shrinkage and emaciation, 
nr incipient putrefaction, ar both, would hive so loosened the nails 
that these would have been in duq^r of filling off unless tied? The 
use of finger and toe stalls certainly was no? to prevent the nails Jailing 
off, since the stall* were noc put on until alter the mummification was 
finished and after the fingers and tots liad each been wrapped separiicelv 
in linen, a* is shown in die case of the mummy of TucankhamiiD, 
Thus Howard Garter stales* 1 Each finger and thumb having been 
primarily wrapped in fine strips of linen, wai eneLwed in i gold 
sheath.' The toes also had been treated in a rimitar manner and 
wrapped separately before the stalls were put on. 

Ai for the body hair being missing, this naturally would fill off 
with the epidermis, which Ruffe? scale* was due m putrefaction and 
not to KdakingH The caustic natron might also have a corrosive effect 
on tlie hair, which is easily destroyed by alkalies. 

The packing vi the legs and arms ai was done in the Twenty-first 
Dynasty. Wintodc iayi 1 ¥ could only have been accomplished when the 
bodies were txlrjnrdinariiy soft and pliable " and dial the 1 almost Total 
disappearance of the muscles and othei soft tissues in the limbs can only 
be ex plumed by prolonged maceration—not by drying/ bur I do not 
agree, and the reasons will be given in due course* With respect to the 
action of a solution, Elliot Smith Mates* * W r hile the Ixxly is in. the 
saline solution the skin and the lining of the body cavity become 
roughened by the action of the salt; but the soft tissue* under the ikin 
in the limbs, hack And neck are not exposed to the action of the 
preservative agent and soon become reduced to * soft pulpy mass* 
which is of a fluid or fcmifiuid tonfittctiey. It w as the practice of the 
embalm rn in the tmir of the as at, dyna&ty to stuff into this pulpy 
mass targe quantities of foreign material! so as to restore to the collapsed 
and shrunken members some semblance of the form and consistency 
they possessed during hi*.' But that any preservative ut desiccating 
agent should pass through the skin and lining membranet of the body 

1 Howard Career, Tht Tomb of Tui^k Jmcn ¥ n b pa 
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cavities, toujfifiling them in the process hut sofacdog and diiinicgrai- 
ing the tissues imdtrnrab. teem* rrnut unlikel!,. There is alia a 
contradiction in the statement itself, since 1 a sott pulpy ts not 

quite die tame as being of * a fluid or semifluid consistency/ 

Elliot Smith also writes 1 that "The examination of rnummkf of 
the New empire recall die lad that during the processor mummifita- 
lion , . * the soil tissues of the body (excepting the ikin wh kh was 
exposed to the action of ihe prcfcrrative agent) became converted into 
a loose spongy material which was much tn toft and loo small in 
amount to keep the skm distended : as a result the limbs became 
reduced to litde dsc than bones with an tiffining wrapping of deeply 
wrinkled skin ... In the jisl dynasty the crabalmcn endeavoured m 
remedy this effect by stuffing various materials T . under the skin so 
as tn distend it and mould it to the form of the body/ A ■ loose spongy 
material/ js now mentioned, is not the *ame as 4 *$dt pulpy mass 1 
previously described, much less u it 'of a fluid or semifluid con¬ 
sistency/ These criticisms may at first sight appear trivial and 
unorteswry* but they are neither, since an important principle is 
involved, for if the tissues were reduced cither to a soft pulpy mass, 
or to a fluid, ox semifluid comrireney, far which no evidence is given, 
this might prove that the bodies had been soaked in - solution far a 
lengthy period, whereas in my opinion a hath was never employed, fa 
certain experiments I fnade wuh chickens and pigeons. 1 found that 
both the skin and the tissues became softened iti the result of soaking, 
and that immediately after removal from the solution, although not 
reduced to a fluid or semifluid consistency, they were * soft and pulpy 
to the touch/ 3 and the skin had become so soft that p it was difficult 
tu handle die bodies without rubbing off portion* of the skin/ 7 fa 
such a condition I believe that it would not have been possible to have 
pocked iny material under the skin, as was done by the cffthaUucri 
of the Twcuty-fint Dynasty, without rupturing it considerably and 
partly destroying it; also, there wuuid not have been any room far 
packing material, and it was only after the flesh had dried and shrunk 
that packing became either necessary or possible. The packing, 
therefore, Instead of being evidence of soaking, is P in my opinion, proof 
of the com ray r 

1 G. EILtof Srmrh, Him. dr tlnu, Sgffbtn, v (ipefop, na, 
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Ruiicj states' that ' there is no prtxii that Lhc tissues were chunked 
into a sale pulpy imss, 1 have examined several mummies, die limbs 
of winch had out been packed by the cnibalmri t and 1 luund die 
muscles nerves and atterk* ar H in a vet) good state df preservation/ 
According to the experiment* i made with pigeons find dry natron/ 
the body became much emaciated and the skin loose and wrinkled, m 
which condition it would have been an easy matter to have picked it 
in the manner thar was customary’ during the i wenty-fim Dynasty. 
fUliut Smith suits' of a cemm mummy that ' The skin b * - , lofr, 
moist and tough h and again * the skin has become solicited and flexible/ 
Elliot Smith and Warren Dawson stale 11 that the skin of many of the 
bodies of early Christian date dial iud not been soaked* but on which 
salt was found, was ‘enurt, sell ant! pliable- Soaking, the relore, was 
not necessary in order to make die akm soft and pliable. Also. it illjv 
be mentioned that the epidermic ham the -ales of the lee! of ihc 
wonun found in the coffin lid bearing the name of Sci-Ndtht/ which 
was examined by me* was very soft and pliable, and is still in the 
Mint comUtttltl, more than thirty years alter its rim examination, and 
it could be stretched and packed, and this skin certainly was preserved 
with solid natron, which Mas found with iL Also* il in any instance 
the skin were too dry and bridle to allow 1 oi packing, might not the 
anointing with nil or lit that Julio wed the d dictation and was part of 
the mum radical luu proco* I lave restored it* pliability f 
The licii mentioned by Gimn about the redundant limbs are well 
known. Jomard in ilk*/ reim to anutm raise mummies and examples 
have been lound m Nubu : and else where, These defective and com¬ 
posite mummies are of two mom classes* namely (a) those like ihc myal 
mummies found at Deir d Bahari .^d m the iomb of AmciKiphLi II 
icspccuvdy, which had been maltreated by robbers in search ui plunder 
and ivbscquently restored and re-wrapped and then hidden to protect 

bn M, A. Kuiki* term, ii'tfi. n r sj p, 
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them from further damage the condition n\ which has no connexion 
with the manner of embalming, and (A) mummies not damaged by 
robbers and then re mapped. Some of these latter are ddlbcrait 
frauds made in modern times and often pul Into genuine old coffin* 
in order to sell to toiumv Jumard sayi 1 that not only were there .indent 
JaJse mummies, hut that intik day the Arabs and the Jews made modem 
ones, and Pettigrew in 1834 states'' that Mr, Madden saw fc a manulhcturc 
of mummied 1 at Qurna* opposite Luxor (where mummies arc 
still made), these being put into old coding Other defective mummies 
may he incomplete because die body had been allowed to undergo 
considerable decomposition before it was embalmed, as, for milartce, 
according to Herodotus* 1 4 was customary in the ease of women of the 
better class. With reference to thi^ Elliot Smith and Warren Dawson 
state* that J it may be observed that there is abundant evidence that 
some of the bodies were in an advanced stage of decomposition when 
treated by die embalmed and this condition in nearly every case 
applied to warned Derry says 5 * Same of these jumbled cullre- 
tions of hones are undoubtedly examples of bodies which have 
been disturbed either by rubbers or otherwise, and subsequently 
rc-wrapped by some person who discovered the remains md t while 
collecting them, included bouts found in the vicinity from a neighbour¬ 
ing tomb/ 

But, allowing fur both of these categories mcntkmed, there stid 
ramin a large number of mummies die state of which requires 
accounting for. The mnaJ explanation, either given or imp!led, is that 
thar condition is due to the bodies having been soaked in an embalming 
solution in such .1 manner, or For inch a period, that they became dis¬ 
membered and that insufficient eare was taken to keep the several parts 
of one body separate from ihusc of others, in ton sequence of which 
mistakes were nude ut assembling the pans whereby nunt bodies were 
kft with limbs missing, or the limbs allotted to them did not bdung- 
Ihit no evidence is offered to show that soaking in a natron solution, 
even if prolonged* would cause the limbs to separate tram the body, 
hut that this might happen with certain strengths of natron is not 
denied, though it did Hot happen in some experiment:* made by tdc 
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with chickens and pigeons That were soaked in ntitron rtlutiuftt/ hm 
it did rxcur in one instance when a solution of common *ak was used 
in place of natron* 1 Bui, even though ii be accepted that the use of a 
natron hath could cauic diimembcnntnt of the bodies, for whicb^ 
however* there ii no proof* this would solve only pit of the problem. 
Tho defective and composite mummies that ate not caws of re-wrapping 
ate practically, if not entirely t limited to very hie pcrirxb, Persian 
Ptolemaic and Roman, and apparently most* if not alt are ui persons 
of the poorer dasscs and. therefore* any explanation, before it can be 
accepted, must show' the reason for this limitation in both time and 
stains w hich the hath theory docs not. 

The Condition at these hie mummis? is probably correlated to the 
fact that about the beginning of the period to which they ticking levy 
and less retention was paid U> the body and more and more to the 
external wrappings * 1 and 'the processes were getting slipshod and 
the practitioner* carders, when much of the care which in earlier 
rimei was devoted to the body itself was now being given mainly to 
the outw ard appearance of die wrapped mummy " 1 and so long as 
thii ' displayed a presentable exterior it seemed to matter little to the 
emhalmer how careless and slipshod was the work upon the corpse 
coriLcjletl tiencaih the carefully wrought external covering !. 1 : 

No wholly ^miactory solulion of the difficulty can be suggested, 
but two facts are trrUim, namely, first, that the bodies must have been 
desiccated in some manner before they were wrapped up {which as 
shown elsewhere' was best attained by the tire of dry natron), and 
second, that more than one body was dealt with at the lame tunc and 
place, hence some "wholesale' treatment seem? indicated. Whatever 
it was there must have been some deviation from die old practice, since 
it is only -rt the late periods Thai the defective and cumposite mummies 
are found. Some method resulting in a considerable decomposition of 
the body *ecixi* certain* possibly a method dictated by the need of 
economy (tin^e more expense was being incurred for the wrapping)* 
One obvious economy would have been Ui reduce the amount of 
iwtrun u«d (that the great purifying agent should have taxii entirely 
omiited a. unlikely) and another might have taken die idem of [lie 
repeated use and re-us* uf the mmc natron until it bjd little or no 
preservative property left. 


A Lucu Jnurifd uf Egyptian Art kdeo fogy, itt 11 cro irs-j 
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One mv ttrortg argument against the use uf a bath far diking 
lx»dJci cn a wholesale wale is that even For two bodies a very large 
receptacle would have been required. ami for a large number of bodies 
the receptacle would have been cnormnui, On the other hand, to place 
a number of tandici on the ground, or on mats, and to cover diem 
with dry natron would have been an cavy matter* and tf the bodies 
were those of poor people, who were paying the minim rim price, it 
might well have happened that sometimes there was inadequate 
protection against pariah dog*, or even against jackalsi and that 
occasionally bodies might have been disturbed by these animals, or 
even part*of a body might have been c arried away. 

As ftjrther evidence agauur the employment of a solution for 
embalming we have the fact that no vessel of the size or kind that 
must have been used for the bath, had there been a bail)* ha? been 
found. Whether the body had been stretched at full length in rite 
horizontal position in an oblong reeeptaek, or placed, at suggested by 
Dawson* 1 in a sharply ffeied position in a large jar, the vessel would 
have been either pottery or stone; but no such vessel, either whole or 
broken, has ever been discovered, nor even my pieces of material 
suggesting such a vend. Pottery jars of sufficiently large size to con¬ 
tain a human body ate known, but they arc often of <i elate anterior to 
mummification and they have never been found in such circumstances 
or in such a condition as to suggest their use in embalrttkign The pottery 
vessels employed by me fbf soaking the chidtrEi^ and pigeons used in my 
rntimmificaritm experiments were so impregnated with natron and salt 
rapectrvdy that there vra* no mistaking the nature of the solution* 
they had amiunei and the couditioD of any pottery vessel used in 
mummifying the human body by soaking would have been equally 
unmistakable. 

Although a pottery ur iwnt vessel might have \mn used for ihr dry 
method of embalming, this would tm have been cs^-ntiaL and a 
wooden box' would have been equally suitable; or the packing in natron 
might have been datlie on jh embalming platform* ujch m that found 
by Wiul*ck > or on a mat, such ,ls was also found by W'tnlocfc, or even 
on the ground. The actual method of applying the natron Ls nut 
known, bur the repeated occurrence of i large number of small parccli 
of ihii material tied up in linen cloth found wjih refuse embalming 

1 W. R. Dtttnan, famml of Egyptian ru (1907), p 44, 
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material mighi he explained h\ supposing that cadi parcel ivasa unit of 
some kind, anil that possibly 4 number of them were packed into the 
body ca vities (thorax and abdomen) 1 * 3 or placed on the body or only in 
special potitiim*. on the body, as fbi instance on the (ace, the rdf of 
the body being covered with the lnw>se powdered material. In one ease 
a small packet of white powder, probably natron* was found milted 
in ihe mouth of a mitmmv of Twenty-fifth Dynasty date. 1 One 
frequent feature, too, of natron found with refuse embalming material 
ts Its admixture with sawdtifu which may have been added as an 
additional absorbent. 

tn order to detenninc the action of salt and natnjtt respectively I, 
then accepting the prevalent idea that the preservative material was 
employed in the form of 4 solution, soaked two chickens (plucked and 
eviscerated) for seventy days in an eight per cent solution of natron and 
unc chicken for the same length of time in an eight per cent solution of 
common sal t. There was m uch pu trefaction with co nsiderable unci I 
in both cases. After the soaking, the chickens were immersed in water 
for about a minute and then exposed to the air for a fortnight io dry. 
As toon as the fowls were removed from the bath they were examined 
and it was found that all three, although plump, were soft and pulpy 
to the much, h was very difficult to handle them without rubbing off 
portions of the *J;in F and of the two which had been in the natron, 
one was verv much discoloured, with the bones of the lower part of 
one wing hare; the other also Was discoloured tn places, and some of 
the skin had disappeared* bur there were uu bare bones. The fowl 
whicli had been in the sail solution, however, was in a much worse 
condition than cither of the other two; part of the neck, the ribs cm 
one side of the body, the backbone, practically the whole uf one wing 
and the tower part of one leg weir entirely free from dthcr flesh or 
■-Urn, the Iv-ncs being quite kite, and finm the rest of the body the skin 
was m parts loose and hanging in srnps After the fowls had been 
exposed to the air for a fortnight they were again examined- They 
were all hard, dry and very much shrunken. Of the two which had 
been in die natron, one was practically all skin and bone, very much 
discoloured, with the bone* of the lower part of one wing hare; the 
other retained ,■ good deal of the flesh, which w-ji pink; U was 

1 The value af Oil* wodd hre been sh* me with which they could' hire 
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discoloured in places, and some of the skin had disappeared, blit there 
were no bare twnc*>. In the case of die fowl which had hecn in the 
ult solution* as already mentioned . pratfkafly the whole of one tide 
ronsUred of hare bones, but ihc other side was white* tin and hard* 
and seemed to be nothing but *km and bone*. and ihe ^kiu which 
previously had Ijccjj loose had adhered again, 1 

Under the condition* of the experiments and with the particular 
strength of solutions employed* all three chickens were preserved, but 
i he two that had iieen in the natron solution were in j much better 
condition than the one that had been in the salt solution. These 
mummified chickens were kept fur thirteen years lie fore being destroyed* 
at the end of which time they were in as good a state of preservation 
as when they went frrsr prepared. Unfortunately no determination* 
were made to ascertain whether or not the skin and flesh oi the 
chickens had become impregnated with nation ant) salt respectively, 
and in order to remedy this omission* further experiments were carried 
out/ using pigeons in place of chickens and a three per cent solution 
of natron* and salt respectively instead of an right per cent solution, 
three per cent being the strength of the natron solution found in the 
canopie box of Queen Herepheres. 

Moreover, in order to determine the effects of dry natron and salt, 
experiments with both these matcri^f were -j3so made as follows: a 
thick layer of natron* m one case and of salt in the other was put at 
the bottom of a glared earthenware vessel, and on this in each vessel 
a pigeon (plucked and eviscerated) was placed, which was thee thickly 
ant! completely covered with natron or s^df P the body bang concealed 
as described by Herodotus. The duration of aft four experiments was 
reduced from seventy days, which was the period previously chosen, 
to forty days* the latter being probably more nearly the timr taken 
anciently for this prt of the embalming ptDoeu/ 

At die end of forty day* the experiment were dicontinued and the 
pigeons were taken out of the natron anil salt and examined. The 
pigeon dint had tseen in the natron solution was bleached white, hut 
was whole* plump and in good condition with the skin intact, h was 
rinsed under the tap, immersed in water for fifteen minutes, drained 
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and dried. While it wsa drainings putrescent blood-colouicd fluid tame 
away for several hriurt, and slight smell of putrefaction remained for 
more weeks, The pigeon from the salt solution was no longer recog¬ 
nizable as tuch* having been reduced to a formless mass of skin, bones 
and fat (no flesh). The remains, which were bleached whiic 1 were 
rinsed, washed, drained and dried like the other pigeon. During rhe 
forty day? the pigeon* were soaking there was a very strong smell of 
putrefaction from both. 

The pigeons that had been buried in solid natron and salt reaper 
lively were much alike, being hard, drj md much emaciated, with the 
skin intact; they were practically free from disagreeable smell* of which 
there had been very little during the forty days of burial. Neither 
pigeun was bleached. The natron from the one* where it had been in 
contact with the body, wai discoloured and consolidated from the 
efleets of the exuded body fluids and contained a large number of small 
dead insects (probably larvae). On dissolving this natron hi water* the 
solution was much discoloured and a considerable number of additional 
insects became manifest. There were also a number of these mam 
adhering to the body. The salt from the other pigeon had become 
slightly consolidated from the exuded body fluids, but was not visibly 
discoloured, though on dissolving it in water a discoloiared solution was 
praducrch in which were .1 few dr.td insect* similar to those from the 
flat pigeon, but there were no insects on the body. After nine days' 
drying the pigeons were examined for the presence of natron and salt. 
There was no visible efflorescence or other perceptible indication of 
either, but on testing, salt was found in all four instances, in two of 
which it had manifestly been derived from that contained in the natron. 
There wa* no natron present an the two pigeons that had been treated 
with this material* the hodie* luring verj [lightly acid* as were alto the 
two pigeons that had been treated with salt, though with these bitter 
the acidify uppeanrd in be slightly greater. 

Birds (chickens and pigeons), therefore, may be preserved whole and 
in gnod condition by soaking them either in an right pet cent elution 
of patron for seventy days* or in a three per ^eni solution of natmn 
for forty diy*. Htrdf may be preserved, loo, though Itf* nearly in such 
good condition by soaking than for seventy dm in an eight per ernf 
solutiim of cutmntm oh, btu they are not preserved when the strength 
of the solution i* reduced 10 three per cent Birds arc dried and excel 
lemly preserved by pricing them for forty days cither m dry natron, 
or dry salt. Bird* that have been treated with natron do not contain 
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natron, but arc acid, the alkali of the mtmn having been more than 
neutralised by acid decomposition products nf die body. These birds* 
too, contain sail. derived fioai that originally present as an impurity 
ta the Jiatron. Bird* that have been treated with salt contain ialt and 
ala) are acid from the add derompotiikn products of the body, 

Tbs experiment* prove very ttefinildy the falsity of the: argument 
often used again it the employment of natron for desiccation, namely 
that mummies art generally add and om alkaline, and that, therefore, 
an alkali cannot have been used, A body, however, may have been 
treated with natron and still be add, as is proved by the two pigeutu 
mummified by me, one of which had been immersed in a natron 
solution for forty days and the other buried in solid zmiran for the same 
period* The reason tor this apparent anomaly is manifestly that ia 
most cases the fatty adds and possibly other acid products of decom¬ 
position have more than neutralized the small amount of alkali 
(natron) left on the body after washing, The probability that ihis 
would prove to be the case was suggested by me many years ago.* 

There cannot lie any doubt whatever that the essential operation in 
all methods of m ramification m ancient Egypt was the desiccation 
of the body, and although certain details of the mummification process 
varied from time to time, the deliberate drying of the body remained 
the principal feature and this. 1 believe, was brought about by the use 
ot dry natron, and not by soaking in s solution. 

The Eleventh Dynasty royal bodies found by Winlock in the 
Mcntuhotep ttmttey at Thebes 1 and examined by Derry would teem 
to have been m important exception- These bodies had not been 
evificcrered and Derry :.ut=s T ‘ Complete dafccatioa of the Indies before 
bandaging is ruled out because the skin is folded and bears impressions 
of jewellery which shows that the bodies were still soft and pliable at 
the lime of bandaging and the mould-like form of the bandages show * 
that the emaciation took place after wrapping/ and 1 liquids from 
decomposition had penetrated dir bandages even m the outside 1 and 
had made of them 1 a more or lo* rigid mould of the body . .. which 
held its shape after the body has shrunk to iar smaller proportions/ 

1 A. Lucu, {VfdfnuriT Mjierixlx Used by the Ancient Egjptmni in Embalming, 
tp t k p. 11. 

*R £L Winkck, Bull Met, Mm, of Art . Y&f\, Egypt*** Exfred. 

*3*1, pp 37^3. 

J ran private note* kindly lent me by Dr, Deny, See al&? B. EL Derr*. 
Mummifies [Jen Method* Puciiscd at Difiercnl Feiiode Ann&lej do Service^ eii 
(*9+>X PP- ^>-57 
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ill thetc instance mroitcttly either tlir UJt bid been treated only for 
4 short time with ilic desiccating agent (natron) aiwl then wrapped up. 
or the body had been capped tip withuu' roy preliminary tW^Uon. 
From the candi&m of both the body and the wrappings the serornJ 
luggcttKut 'etms the more probable, although it wuitld have meant 
omitting* not only the drying properties of the usual natron, but also 
its supposed purify ini- virtues. Special purification ceremonies, Hon 
ever, to compensate (or the abwnce of natron may have been used, or 
the washing nf the body may have been dune with a natron solution. 
The desiccation in these instances evidently toot place wholly, or 
largely, in the tomb, Init in the wrapped liody it tmict have been j 
very slow process, despite the tomb tempera tine, which may have been 
31 high as about 39 C. ^84 F.^ 1 

Ollier instances in winch the body was not eviscerated are known. 
Thus Hayes sayr of hw Eighteenth Dynasty burials found by ham in 
the Theban necropolis 1 Although the viscera, brains, etc. were not 
removed (mm the Nadies and packing inserted in their place, as in 
later periods of Egyptian history, die bodies therradvee had been 
‘cured " bs a long process involving the use ol natron rod nthcr i.ilts 
and subsequently saturated with pitchy* preservatives, so that even after 
some 3,41*' year* under the most adverse conditions much of the tissue, 
skin, and hair i* still intact.' 

Pettigrew noticed a similar lad and says* ’ Mummies very richly 
furnished and prepared in the mow costly manner have been found 
without the ventral incision.' 

Following the desiccation came the washing of the body, which 
must have been necessary after the evisceration and natron treatment, 
but beyond die material cleansing, there was need also for a ceremonial 
purification, which was carried out by means of a solution of natron. 
Blackman stales' ’ Natron . - - was often dissolved in the water to 
csihanvt its cleansing properties ' In the . .. embalmer's Workshop the 


".A. Luvji. Mme 1 jo (lit Taupcraliii uni i I nitudiiy of Several Tombs in die 
‘/alley uE the i'trnifc-- of (hr Kiip si '! iicLt=. AaaaUt dn Setrttr, hi* {1914), 
pp. u-f 

*W, C, Hayes, Butt Wrt. .Wsm. of .in, St » W^, Egyptian Biptd. 1934- 
* 9 i$> P' **, 

' Not of coarse plich, but reun ihit bad blackened and become pitthiikc in 
appearance. 

* T. |. Peuigrew, Hutoty of Egyptian Mttmmui, p. 60 

* A. M. tb;l(i;uii, (a) f Ezty. <tf Btltgvnt and Ethiti, X, pf>, 476, 479, 

4SI0; (i> KwarJ dr IW- & l*. |X (*■} Ivutnal f jJ Egyptian Arv/iatnlogy, * 

0pi8>* pip 117^14. 
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corpse wa* washed with water in which various kind* ni nitron had 
been disMilved '; ' the water might contain natron/ and t describing j 
certain scene m a tomb chapel <n Twelfth Dynasty date m El Berslii 
her say* 1 " Jhe dead Dhuthotpc, folly clothed. stand* upnn an ablution 
pedes taJ between two lustra to rs p behind cither oh whom is ^ man with 
a vessel containing natron—natron being dished in the water to 
enJunce its purification properties 1 

The washing of she body i\ mentioned l«th by MttndotUS* and hj 

Dfodftftis* 1 

After the washing, an anointing with oil followed* which is reierred 
to by Diodorus,' and as evidence of it may be mentioned the mat^ 
(oneul a Jate period Twtnt\ sixth to Thirticdl Dyiu*ty, sand the -Lher 
ot which the due* are not given) stained with oil found hy Winloek 
in die Theban oderopdii/ and the linen stained with nil ihmd by 
Lansing in an tmhalmrr** pit of Twenty sixth Dynasty date, also ax 
Hiches, part of which is in the Cairo Museum, where J have examined 
»b Some of this hnen {originally five lots, of which the Museum 
one) was wrapped into the z-hape of small mummies die one I 
examined 1 being 35cm, (13 inches) long, and umtainmg a mixture of 
reshi -uid sand, the linen lieing greasy in parts; other lota (onginiilh 
twenty-nine, of which ihc Museum took nine/ called iwib in the 
Museum tegister, hut probably cmbalmcrpads) Were in various cunnui 
nhapc*. The linen wa* greasy amt some oi it was saturated with oil. 
With this linen there were two red pottery jars {one of \vtikb r T 
examined) with an mbjlmcr* inscription on the neck* containing 4 
compact mass of umil bundle* wrapped in greasy linen, all of which 
contained a mixture of resin ami sand. Lansing mrl Huye* found 
oil-itained bandages/ of Eighteenth Dynasty date, also at Dcir el 
IMuriJ 

No generalUathn can be node respecting the treatment of the hodv 
after lustration and before wrapping, since the procedure varied at 


1 A M. Bli4'krikJiip (*} H4tiingt’ E*t<y, of /fr/igjnej and LtAk$, I, tm. 476,, 471J. 
Rttafif Jr Iwv. (14ait. p, 53- ( f 1 hitrnat 0/ Egyptian At^khr&fagy , t 

tigi^.pp- i»7-a* 14S Jig. 

***i 86. »*. <), 

1 H F, Wintock, Rnli hlei J(iu. of An, fJtw Yctk, Egyptian Biped. t'iiJ- 

ipjjr, PFL Jjfv6. r 

* N<*. f. fajfe P„ 

1 No |. Site Al 
r No, J. C, 

1 A. LsD-ujjj 4ini Vh C 1 iityci, Suli. '•If/. '• !m of An. \rw York, Egyptun 
Expel. p- 
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di lie rent periods, at difeu places and with the ^<ol stalm of the 
dead person. 

After jbout the beginning of the Eighteenth Dynasty the brain was 
generally ftmoved ham the cranium, which ximetimei wa* left empty- 
anil sometimes wa‘ filled with resin, or resin and linen, though 
occasionally during the Ptoktnak period it was filled with wood pitch 
(cot bitumen), 

The thorax and abdomen, from which the organ*, except the heart, 
were removed, sometimes were left empty; sometimes they were fillcdi 
with a solid mass of resin, nr more generally with linen soaked in resin 
(the tc-'in manifestly having been employed in die molten state and 
the linen probably laving been u«d to economise resin), sawdust, or 
other materials; while at. a late period the dried viscera were wrapped 
up and returned to the body. SometUno the whole body was covered 
with resin, and in the esse of the earliest known mummy, which, until 
1941 when it .was destroyed by a bomb, was in the Museum of the Royal 
College of Surgeon*. London, the whole body was encased in resin- 
ioaked linen, which was carefully moulded into shape, and the body 
cavities weir packed with linen and resin With respect to the mummy 
*f Queen Mcryet Atnun (Eighteenth Dynasty) Winlock states 1 that 
- The body cavity was packed rightly with rags impregnated with resin 
and pure liquid twin was poured over the incision in the left (lank 
until it formed a pool from 1 to t.5 cm - deep . 1 ‘ He lace was smeared 
with a black resinous paste-' 1 Alter a few* layers of cloth had been 
applied, the whole body was drenched in liquid resin.’ ‘ Further 
wrappings and further drenching* were repeated.' With respect to one 
mummy he examined Derry writes*" Two large f ragments representing 
parti of the right and left sides of the thorax with the ribs in situ are 
rilled with 4 nun which .. . proved to consist of linen combined with 
the lame resinous material. This had evident I v ken introduced whilr 
hat. ' In one instance of Eleventh Dynasty date the body was 

covered with beeswax.* 

In many instances, especially with the later mummies, but aim in 
the case of Tut-ankhamun, the whole body is very black and in some 
cases, and again in that of Tut-ankhamun. even the bones are black 

' ] i r.. WtfiToeh. Tfc Tantb of \tnyet-Ataun of Thibet. pp. 10-r. 

* E> K. [Jrtry, TV Mummi of Sit-Amtiru twe-sh* 4m Srnirf, ns is fi5.if>). 

pp. 411-t 

1 St 11 [■urn'. Set. jj found by Winkxk bn chi- Mcntutwtcp cOnctrry at Th <•!>«. 
From print* note* kindly fcm m; by Dr. Derry. See 1U0D. El Deity, ArnM-ti 
Jo Stn/tet, ill (l<na). pp. *46-57. 
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throughout, i conrliiion (hat often is attributed to the body having 
been waited in bitumen, (bf which there is neither evidence nor 
probability, and, in my opinion, a* a remit of having examined many 
of these mummiei, including that of Tur-ankhamiin, tiie blackening 
has been caused by a lurm of stc« spontaneous cumbtuiion of die 
organic matter of that portion of the flesh remaining after the desicea- 
tkiti. and of the organic matter of the bone*. whereby free carbon and 
■arbonaccfuis mailer have been formed. It may be mentioned that there 
is to much organic matter (about thirty per cent) in fresh dry bone* 
that when the mi nerd matter is dissolved am with acid the bones 
retain their shape and resemble in appearance a gets line east of the 
anginal. Why particular mummies, and those chiefly of late date, 
should exhibit this blackening js not known, but it seems possible that 
fl commenced with a fungus growth (mould) caused by damp, which 
at a later stage became a chemical process. If », ihen lack of complete 
drying after washing and before bandaging may have been the 
predisposing cause. When a body coated with resin is black, such 
blackening may be very different and may be due to the burning and 
consequent blackening of the ream while it was being h r^H In order 
to melt it lor ease of application, though there is some slight evidence 
that certain resins may become black with age, especially when in 
contact with fatty matter. 

As already slated, for a long period after the introduction of 
embalming, it wat confined to the kings and wealthier classes, but 
eventually simpler and cheaper methods were introduced, so that even 
the poor were able to avail themselves of tome preservative treatment, 
chiefly desiccation by means of natron, and so they, too, might hope to 
3 tfdin to everlasting life. 

So far, the only references made to any ancient description of the 
methods of mummification have been r. few to Herodotus and 
Diodorus, win- arc the only ancient writers who have left accounts of 
the process, and, so for as is known, the ancient Egyptian records do 
not contain any details of the methods of embalming, 1 though in j 
document dated to the First or Second Intermediate period ' the 
secret art of the embalmcrs * is referred if,.* The earliest detailed 
description it that of Herodotus,’ who travelled in Egypt abnur the 

1 The vxaltni Ritual oF Enttetbrnni; ‘ it (Fl- mini <-t ihoiunpc and wnipainir 
liter embalming. 

1 A H, Oaftlutcr, T*r Aimotitiomt <rfus Egyptian Sage, p 17, 

1 ll: 8£-ft. ■' 
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middle of the fifth century r.c. (some rime before 460 s.c.)* dre next 
earliest being; Thar of Diodorus/ who visited the country about 400 
years later, during (lie first century a,c., each of v ,-hum wrote ait account 
of what he had uxn and IimrcJ T including a description of die process 
of mummificarinm Fmm the Twenty sixth Dynasty (663 d,€. to 
525 (* + e<k however, which is earlier than Herodotus, there is the Apit 
Papyrus 3 which con rains n description nf the embalming of the sacred 
hnlJ Apis. 

According to Herodotus, three different methods of embalming were 
practised. In die first, which was the most expensive, the brain was 
removed, partly mechanically and partly by means of certain drug* (the 
nature of which h not given); the .ddnmmAi contents were removed 
(probably this was meant to include the thoracic commit alxs except 
1 lie heartt though this rs not specifically stated) ind the removed 
viscera were cleaned wub palm wine and sptcci, the cavin' bring filled 
with myrrh, cassia and other aromatic substances (the kinds of which 
are not specified,), frankincense, however t being excluded, and ih&botiy; 
after the embalming incision had been sewn up, was then treated with 
natron P after which it was washed and wrapped in linen bandages, 
which were fastened together with gum. In the second method, 1 cedar 
oil 1 was injected ini" (he body per anum* and the body wa* then treated 
with natron. Thr third method, which being the cheapest was adopted 
hy the poorer classes, consisted in cleaning out the mtestinci by means 
nf 3n injection prr unum. and afterwards treating die body with natron. 

Tile Amount given by Diodorus, though possibly based nil that of 
Herodotus supplies --vend prtitulirs not given hy him. though it is 
not to derailed, Although three grades of Gtncrtk are mcnricmcd P only 
one method of embalming it given, namely* removal of the abdominal 
ind thoracic vi*ara F except the heart and kidneys r cleaning the viscera 
wiih palm wint mixed with various spice* (the kinds of which are 
not specified): anointing the body with 1 ccdjr oil 1 and other preckm* 
mmmenu {ihr kinds not bring stated) and finally rubbing it with 
myrrh, cinnamon and other material* in order to perfume and preserve 
it In another connexion p when describing the bitumen of the Dead 
Sea, Dprsdomi ui(ci that they transport ihi* pitch into Fgypt and 
tliere sell It foe the use nf the embalming of the dead; for if they do not 


/ \ r *rvnn {Dtmos. F*p. Wrtn, :Va 27) ftam of ihji art duind tax 

r i e Sfi/ii-rf-iriR:, j B Str ft Mood and O, Ji Mvtti. tH*. iS-aio- l^o> j 3 
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t)ii< tins witli Other aromatic spices. the bodies cannot be preserved 
long from putrefaction.’ 

As the two .recounts .ire so much alike, ant writet merely supplying 
details omitted by the other, they will be summarized: and considered 
together, various errors and omisswins being pointed out and the 
materials used explained and commented upon. It should nwi lie for¬ 
gotten, however, that these descriptions are of very late date ami that 
during the interval between the first practice of mummification and 
the rime they were written (about 3,000 years) the methods underwent 
corswdrr.ihlc niodiiKJtioiii, few instance during the Twentv first 
Dynasty when tlie embalmers attempted 10 restore to the shrunken 
IxxJy the form it had lost, by packing under the skin linen, sawdust, 
earth, sand, or other mttcruis, and that, ditrefo;e, it is no? to I* 
expected that the description- should he accurate in cverv detail for 
the whole period; hut ar tificial desiccarion with natron before burial, 
ai described by Herodotus, was almost certainly the underlying 
principle of ih«n all. 

i. In the most expensive method, though not in the less expensive 
ones, the brain and the abdominal and thoracic viscera, except die heart 
and kidneys, were removed. This agrees in die main with thr fhciv 
found Irom an examination of a very large number of mummies, thr 
heart al ways having been left in position, and generally also the kidney v, 
but the brain and die rat of the viscera having been removed. 1 - 1 : 
Sometime, however, die mummies of those whose relatives would 
certainly have adopted the best and tnos: expensive method of enilwlm* 
tog in use at the time have been found that have not been eviscerated, 
lor example that of Quern Atuhaic, wne of Men (ruholep II (Hr venth 
Dynasty), and that of Mail (possibly a princess), who was buried with 
the wive* of Mcntuhotep. both of whom were found by Wtulocfc ,1 
Deir el flalun* and examined by Derry'.* Pettigrew noticed a similar 
hurt and states* that ‘Mummies veiy richly furnished and prepared 
in the most cosdy manner have been, found without the ventral 


,,j 1*1 Gaairtbutfain m the Smdy i>f MtuumilkaiiDo in lieyot. 
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incision/ A niwnmy found in Nubia had all die abdominal organ* 
removed* bn: [here was no ventral incmoji, 1 

2. The viscera from the Jibtlomiftal and thoracic afitid were cleaned 
with plm wine and spices, operations that naturally have nut left any 
traces. 

3 The body cavities were filled with myrrhs cassia and other aromatic 
substances and the embalming incision then sewn op. Herodotus 
specifically states that these operations took place before the natron 
treatment and* although Ganna!/ Pettigrew,"" Elliot Smith and Warren 
Dawson* * doubt this, it seenii not unreasonable to think th ji an 
attempt may have been made to keep the body fray run r while it was 
undergoing treatment by putting m t temporarily or permanendy. 
certain aromatic materials. The embalming sneisinn,, however, has 
rarely been found sewn up/ and neither myrrh nnr cassia have been 
identified with certainty from the abdominal or thoracic cavities The 
principal packing materials found have been Unot, linen and rosin, 
sawdiur, sawdust and resin, earth and natron/ lichen, and occasionally 
tine or more onions, 

4 The body was treated with natron. This is mentioned only by 
Herodotus. 

jp The body was washed. This also is mentioned only by Herodotus* 
hut it seem* most natural and likely, and certainly was generally 
carried out. 1 have suggested already that the greater deterioration 
that is often seen in the bandages nearest the body, as compared with 
those on the outside, may have been brought about in the first place by 
fungus, die growth of which would be due to die ba&f* having been 
wrapped up while still damp. 

Gv Til: body was anointed with ‘ cedar oil 1 and other precious 
ointments* and then nibbed with myrrh, cinnamon and other fragrant 
mate rial Tins is mentioned only by Diodorm. but in view of the groat 
P* T \ played bv the use of oil and ointments for the living, some 
anointing of the dead seems practically certain. 


A"*’ * Nuto. for The Hnmsn 
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7k In the *ccond method described by Herodotus, which wai the 
middle iind less costly waj> cedar oil was Injected into the body and 
prevented fmm escaping until the end of the natron treatment. 

8k In the third method described by Htrodtmis, which wai fi»r die 
poorer classes, the nature of the injection employed for cleaning mt 
the intestines i* not stated, bur almost any liquid, even plain water, if 
used m sufficient quantity, would ha ve been effective. 

It may be pointed out that in the description given by Herodotus 
natron and nor wit is definitely stated to have been the drying jgent 
used Washing h mentioned by Herodotus, and anointing by Diodorus, 
bus neither refers to the use of a bath, nor of artificial drying (other 
than that implied by the tue of natron), which, if these were employed, 
is most astonishing. 

The method of embalming the sacred bulls, as practised during the 
Twenty riath Dynasty, given in the Apis Papyrus, apparently was 
similar to the second method of Herodotus, namely. injection per 
iinum. There is not .iny mention of a bath, and solid natron was 
employed, though the manner of its use is not dear. The bodies of 
the bulb found l*y Myers -t die Gucheum at Armani were so badly 
preserved that practically nothing was left except bones. Several 
embalming tables of late date for use in connexion with the embalming 
of the sacred bull Apis have been found recently by Dr. Ahmed Badawy 
at Memphis, some of them l>cing alabaster and some of limestone * 

Hie materials mentioned by Hciodtitus and Diodorus as, having been 
employed in the mummification process, as alv^ certain materials staled 
by Pliny to have been used by the Egyptians for embalming, and those 
found in recent times in connexion with mummies, taking them in 
alphabetical order, are: beeswax, bitumen, cassia, cedar dl, ecdn 
reurewp ccdrium, cinnamon, gum, henna, juniper berries, lime, natron, 
ointments, onions, palm wine T resins (including gum-resms and 
balsams), wit, sawdust, spues, and wood far or wood pitch, all of which 
will now be considered, except lime, nation and salt, which already 
have been dealt with. 


Beeswax 

tktswax, which will be dealt with more fully in connexion with 
ails and fats, was often employed in mummification for covering the 

1 Not yet pubdiahcd- 
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car*, eye#, note, mouth and embalming incision' s Add deven 
specimens of such material We been examined by me. rhe results ®f 
eight of which lave hem published , beeswax w , ls alio employed ou 
odier pam <>l die body, thus in die rase of .1 I'cmaJe mummy (No. 21) 
o! tile Eleventh Dynasty iuund by Winlock .it Deir d Ikriuri, ninth 
Df. Detty kindly allowed me to examine, (here was a brown incrustation, 
about one to two millimetres duck, on the thighs and «n the back, which 
on analysis proved to be beeswax. 


Bitumen 

i-roiri a study of the Liier-uure of mummification there would seem 
at first thought to he no doubt whatever that natural bitumen (pitch) 
frum the Dead Sea was employed extenjjvdv in Egypt in die preserva¬ 
tion of the dead, thus both Diodorus' and Strabo/ when rderrim. to 
the Dead Sea, stole that the bitumen Irom it was used bv the Egyptians 
tor embalming, though 'he ionncr maker no mention of it in hit 
detailed description ol die embalming precis’ and all modern writers 
on roumm,ficatW until recently also state that bitumen was used. 
Bur I queried tin, some years ago, 1 and my view* on the subject 
(namely, that bitumen war certainly never employed for mu m mification 
urn. Ptolemaic times at the earliest, when possibly it may have liern 
used) now generally to be accepted, thus Ruder, writing after he 
was nwam of my opinion, says,' It b 3 peculiar , ict tils|l} )litVc ncv „ 
£* lound bitumen in any mummy, and my experience now extends 
tmm Prehistoric to Cxiptk times and Dawson writes' 1 . . . bitumen, 

; O. OI„ w „.l W. *. 0 „ W ,r.^ 
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although described m modem books Ai the staple rmkjCmin g maicnah 
™ WCr used until Graeco-Re man times, and. if ihrsi. hy nn moiu 
universally/ 1 he mistake has been due to the (acts fh.it much of dir 
material, c^pcci.diy Irum flic beer mumn^t's, is black mrl Imik^ very 
like bitumen arid that nu systematic cxamm.iijL.ri by modern Turmirja 
mcthixh wav made. 1 he only results dial eari he Traced where such 
methods have been employed arc by Keutter, by Spudnianm hy Griffiths 
ant! by myself 

Reuticr analysed m specimens uf Egyptian mummy material in all 
of which he states that bitumen was present.' Three or these sjureimcns 
were fmsn human mummies (.one of the Thirtieth Dynast) and two 
undated); one was fwm a bird mummy phis) abo undated; one con 
stated of 4 bundle <if bandage* from bird mummies (undated) and one 
was from a canopic box (undated). The first of these n very tile and 
falls within the period when bitumen might have been used and the 
rest also may be late and widun the same period, Alife, if bitumen were 
used* i£ seems much mure likely to have Ikcji fur non-human mummies, 
such a* those of btrdi, than for human mummies, since it was probably 
a cheaper material than rain. The specimen from the canopic box 
may not have: been the material used tor preserving the viscera, but .in 
anninting substance poured over diem after they had been put into the 
box, as was sometime* done" and, though die finding of bitumen in 
it would be of interest, its dt*d£eatiwi is an embalming material may 
lie inturreci. The it±t,c relied upon hy Rentier for the identifi* jiioti of 
bitumen Were that .i blackish coloured n^idut ?hae he ^ pa rated 
fioni the matmd (in one instance by means of t arbon di sulphide) 
contained sulphur; (£) that in one Enhance this reudue reduced sul¬ 
phuric acid to sulphurous dd when heated and (r) that in one nv f iAnct 
the residue had a bituminous smell. Tt is true that bitumen umiami 
sulphur, but 3 *j do other materials the products n yi mlphiuuui add 
whcri the hlaekish reiklue war heated with sulphuric acid h in iui way 
4 test for bitumen, a* the same reaaion occurs when carbon or almost 
any carbonaceous matter ii treated in this manner. To rest for sulphur 
alter hiving dissolved the material in carbon disulphide and evaporated 

1 L K;timer, (a) IM i'tmbaunitm<ar x&unj rf *i/vri [istti-Ckrig (jrjia), pp. ^ 

5*. ^ *7l m Dt U Mamit au M Mfnw, Ul jE pdJr det iY*£*f*V phirmjz&iogiiptff, 
Parti fm> date), pp. 49-5#$ [c) Amiiyte /bm; nut* nfjjfLfiijf tgyftfc*me mmat 
***** 4 trmksumrmrai dmwutmiuM mri j tvmsrwi* m Musi* fa N?nch&±ct r in 
Spktni* ivu (igijJ, pp, n^ r 
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off the iolvenJ ii unwise, asi carbon disulphide often contain* free 
sulphur, and to depend upon the smell for rhe recognition of bitumen 
is most unsatisfactory* By means of these same tests Renner also 
identified bitumen in ancient Egyptian perfumes/ chough it \ecms 
+ i most unlikely material to have been used for such a purpose. 

Spielzttacm* relied upon the most mix! cm methods for the detection 
of bitumen, namely, the behaviour of liie specimens when exposed to 
ultra violet ray* jitd die sprcmiKopk aoaljsii of the -ids. The first of 
thevr methods had been irscd picvroudy by me with varioua resinous 
materials (two predyzuutk t three early dynastic, one Twentieth Dynasty 
and three of amber) with a view, if possible, to dtffercnriatc between 
them and so to separate them into groups according 10 their botanical 
origin; but unfortunately it has not yet been possible to continue the 
work, although the results were inf creating and m some instances 
prn mism g 

The specimens examined by Spiel rnann were all supplied by me and 
were as follows namely, three of modern bitumen of Judea; one of 
modern wood pitch; one of probable wood pitch from a mummy 
(undated); four resins, m imresd) wnhout any admixture cr bitumen; 
three from ancient graves and one from an ancient far* but onlv one 
of them from a mummy (Ptolemaic) and five pitch like material! all 
from mummies {one Twentieth Dynasty; one Twenty-first Dynasty 
and direr Ptolemaic), all of which are Late, three filling within the 
very btc period when bitumen may have been used. 

Spiel maun states thut the appearance of the specimens when t&poscd 
to the ultra-violet ny* thow <hat the black mummy materials 1 occupy 
positions between the undoubted bitumens and the undoubted resins 
Although this is true, it has not necessarily any significance with respect 
m the presence or absence oi bitumen,, and Spiclmann only suggests 
that it raises J the expectation that the practice of bitumen would 
become substantiated by further work rather ihafi disproved/ 

The results of the spec Log rap hie analysis showed that the dements 
chiuactoiitk of himmen Wert vanadium, nickel and molybdenum: 
the mins were free or almost fret from these three elements and the 
black mummy material! contained vanadium varying from a very slight 
trace to a heavy trace and nickel and molybdenum from none io a 


1 Sn; pp, ro^te. 

I' b Spidiuimo, Tv nkat turn iid r At Amkwf Epptmms empto* 
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heavy trace. A specimen of north European wood pilch did not cun torn 
any of the three elements in Ljuesrion. 

11 Dejd Sea bitumen always contain^ vanadium, nkkd and molyb¬ 
denum (width it highly probable), then it EhUowi that any mummy 
material without -ill three of these tell tide dement* cannot contain 
bitumen and, therefore, two of the: specimens at least (one Twenty Erat 
Dynasty and one Ptolemaic) are free from bitumen, With respect to the 
other three specimens, which contain nil three of die tdl-tale elements, 
Spiclmann thinks there U ’ strong evidence' fur the presence of 
bitumen, and he mggesu that the material* vqcuict of wwd pitch toti* 
tailing bitumen in 'a relatively low proportion . because die 
characteristic mends are not very pronounced and also containing 
resin in 1 a relatively low proportion F . K because the odue fluorescence 
is not strong.' But it seems unreasonable to have added bitumen to 
wood pitch and Jikcly* if bitumen had been employed, thii it would 
either have been alone or in targe proportion in any mixture. Also the 
results of my analyse* of these same spodmeni 1 have not been taken 
Into account. Thus, all the five Islack mummy materials were free from 
anything soluble in petroleum spirit, except frrcy matter, derived from 
die bodies with which they had been in contact, whereas die specimens 
o\ genuine bitumen contained from 38.80 to 53,70 per cent of soluble 
matter. Again, three of the blade mummy materials contained only 
0.92. t_$ 5 and 1.93 per cent of sulphur respectively/ whereas two of the 
genuine bitumens contained 8.58 and 8.85 per cent respectively of 
sulphur,* and in the black mummy materials there was an absence of 
any imdi suggestive of bitumen and an absence also of the fluorescence 
wfccn the materials were dissolved in various solvents that U so 
characteristic ol bittimeti 1 :md the colour and smell of the matter 
extracted by solvents were noi those of bitumen* Possibly* however* 
if a considerable number of spetunc:‘i:■ of material of late date were 
examined definite proof of bitumen might be found* 1 and as stac^ 
some yean agp F 1 regard * as likely the occasional use of birumen about 
the Ptolonaic period/ * 

1 A. Luo*, Awmwi« Mutrizii mttd by ike Atiiixm Bgyptmm ip Embalming* 
PP- 3 ft 43 

: The nlUnt Ipeximcfu Were not ciamiltod for MjJphnr A, TtiMlzh find 

E. Stock {Die 11 Btmd, 2 HUftr* t Tc;l F p. 1*97) give the amount 

tulnhur m Syrian bitumen at fi L i% to iai% 

J Ahmed Ziki tmt Zak 1 hbn^kr report hiiumrii fnsa a rmutirny of Pcreisn, 
tbic (535 to *.Cr\ inwalci dft Srerirr Jn AituqmlJ* Jr nigfPtt* XUI [1945), 
ppv 023^50 * A. Local, Anri*nt Egyptmnt Matmdr (19*6), p, 133, 
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Us two of the fpur specimens uE' Huh material jn-dysed by Griffiths 8 
Sit tUilcs lhat mineral bitumen h -aba-rut; iri .t third lmttiiui* lie sayi 
that the kjiv proportion of sulphur would seein to eadude the presence 
cl mineral blumcri/ while the fourth specimen wa* wood pitch ' with 
jyj&sibiy a small uddition or mineral bitumen* 1 As previously staled, it 
seernft unreasonable □.nd most uuhkdv to have added bitumen to wood 
pitch jnd likely, if bitumen had lictn employed, that a wtuiid dtbtr 
have beat alone or in large proportion in any iuLtiurr^ 

in the Demotic text of one or the Rhiod papyri (Ptolemaic period) 
ihe name of one of die materia I* mentioned ,:j being employed for 
rilling the cram.. I cavity it. translated by Mdller js ^yrin kcr A 'pkatr 
(Syrian aspkilt) and Brugsch had previously translated it as syriichc^ 
-We a (Syrian sall) t but both of th^c arc guesses* the cx-^c t meaning 
cf the Demotic iword used being unknown, and in my opinion tz is 
mote likely Co mean resin, a much more important Syrian product to 
the Egyptians than either asphalt nr ^alt, and ^nr known ■ind used in 
Egypt from * .try earn date. Dr. i, Cernjf ifilbrtm me (hat the 
umc wvrd is employed to describes certain material used fur covering 
nr citing coffins which may have been either the v.iraLdi so common 
on cothns of o hie date (Twentieth to about ihc Twenty siittii 
Dynasties), 11 which consists of resin, possibly obtained from Syria or 
through Syria, or the black anointing material to he described Later. 1 

In (hi* connexion about twenty dml'cci N f hUck material, ranging 
in sisre from that of a fist to that of a child's head, found by Profes&Of* 
Menghin and Amiri -at Mi’adi nearCajiV maybe mentioned although 
there h ito niggohr-o that if was used tin munimihcaiton. Thu 
material was reported by Dr , Gangl* of Vienna us asphalt ' very 
ijmihrr to thiit produced in Syro-Falciriric*T Dr. Gangls j nil y sit w.u 
limited to the deftmunadon m the solability in certain organic 
solvents, tile determination of the ash and the detemthmrioti of the 
fret that u ncitlier wliencd] nor melted jI i^u C. I examined the 

1 I- Gi A Gri/Ticht, f ami 1 Pjmrh fw*ni Ancient Kgyptuu Ttmiks, 

im 7 h If Tn-v. 

1 ^ ktstler, l>te btitif* Tcifnpupyntt M AiiiJ Jo Ww/rtfnM EtfodW, s, 

ji, V 1- 

3 M Bfilgtcll, j< t jrrif\ Rfijifd' f Zwf* L,p. 1 I. f 

4 £« P W- 

* See jp. 
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material much in the same manner as Dr. Gang!, at first limiting the 
deieJTOkuliori to it* general duractemtki and behaviour ind its 
solubility in variatec organic solvent*, from the remits of which I cnri- 
eluded rhiit it was an oleo-rcsin from which the nil of mr;>cnune lud 
been lost, and ! 10 reported it to Menghin. A< the result 

of further work, however, and additional experience of such materials, 
I now know that this method of examination, allhough necessary ;ind 
Ltsdiil a& a preliminary measure, must he supplemented by further 
analysis, since by itself it yields result* that lend thcmsclvct u* a w p rong 
interpretation- Before a final conclusion can Ik reached, ilir material 
must Ik upinificd. acidified and extracted with solvent*. Such an 
additions] examination w’as made subsequently, with the result tbitf 
the material was found to he wholly* or mainly, Hatty matter* which 
had become oxidized and partly decomposed, a mult that would, f 
am sure, be confirmed by Dr. Gang). Since the material was practically 
insoluble in petroleum spirit it could not possibly tic mineral bitumen 
(asphalt). Man) year* ago I pointed nut that mummy tissue sometime* 
become* so changed with age that it ha? the appearance of min md 
behaves with solvent* in the same manner as re*in/ 

Cassia vnu Cinnamon 

Cassia und einnumun will be considered together for reasons that 
will be apparent. 

One difficulty encountered when dealing with ancient material* is 
that nor infrequently the same name has been applied to different 
suhsTiintxs at different periods, cassia and cinnamon being cases in 
pint* the cassia of the ancients snmetimea basing been rhe modem 
cinnamon. 

Cassia and cinnamon are very similar tu one another, both being 
the dried bark of certain varieties of laurel that grow in India* Ceylon 
and China (cassi s being from Cinnamomum cassia ind ri mum ion from 
Cmnamamum *cytamkum% cassia* however, being more pungent, 
more astringent, less delicate in Savour and thicker than rrnnajnnn. 
Anciently both cassia and cinnamon consisted, not only of the hark fc 
hut included also llnwer-rnp*. twigs and wood. iTic leave* were called 
mattibashrum . 1 

1 A. Luui Etv irrr.isiiv Sfxtfrijlt utfd % I fir 1 Afstiztn E$ jpiiam in Embalming. 
1^1, op. 5?X_3. 

1 L fi WAfTningj -i FA* Cammrtrr beUt'tr* I hr Ro*-ijn Empire and Imtk, 
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The earliest reference* to cassia that cjii be traced m the ancient 
Egyptian records arc in the Papyrus Harris of die Twentietk Dynasty, 
where both cassia and uttfa wood -ire men turned/ 4 fuJ the earliest 
reicrcntci tn cinniimcm are in tttc Eighteenth 11 and Nineteenth’ 1 
Dynasties reflectively, where it u stated that n was obuined from Punt 
and, though cinnamon is nor 3 product of i'um. it might well have 
reached Egypt through dial country* Cinnamon and cirmamon wood 
also arc mentioned frequently m the Papyrus Harm/ 

Both odi and cinnamon were well known m the Greeks and 
Romans and are described by Berodotu*/ Theophrastus/ Diotcorida/ 
Pliny 1 and other writers* Pliny stating that cinnamon 'grows in the 
country of rhe Ethiopians/ which. however, is nor 

In the ancient Egyptian records the use made of cassia and cinnamon 
is not specified, but naturally they would have been employed as 
flavouring and perfuming materials and also possibly as incense, and 
at already shown Herodotus mentions cassia and Diodorus mentions 
cinnamon (possibly the same material being meant In both chics) as 
having been used in mummification. 

Two references m the finding of cassia or cinnamon in coimcxbn 
with mammies qn be traced, one by Gsbum, who says of a mummy 
(probably of the Twentieth Dynasty) tfctt * u thick layer of spker> 
covering every part of it . r , this external covering, which is nowhere 
lc&* than an inch sn thickness and which is interposed everywhere 
between the bandages and die skin , r _ still retains the unit smell of 
cinnamon or ea«k . „ . but when mixed with alcohol or water and 
exposed to the action of hear the odour of myrrh becomes very power 
fully predominant." 1 Tins Is quo led by Pettigrew/* who also ms of 
a mummy he had examined, * I have seen she cavity merely filled wftfj 
dnsi of cedar, aassEa T etc, and an earthy matter.' 31 Neither of these 
identifications can be considered saiiskctory nr final. 

1 t H. Krrasied, op cu, rv H 134* 344 379. 
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* m, 116, 
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1 W Otbum, Am Aonmrni of *n E^yptaom Mmimmy pfnrntid to thr Rfmmv 
of tbt l-irdt PJitlamfkical jnd Liitnirt Society (tflsSl, p. 6. 
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Ce^ax Oil, Cum Succih, Cedituh 

These three materials have Ik r=i dealt with by me elsewhere* 1 and 
it ha? been shown that the ?ub?Tanee referred to hy both Hcxodouii 
and Diodorus and trmilaied * oil tit' cedar * wa* probably not a cedar 
product, but a juniper product* and. as the writers are at variance with 
icspert to the method of its application (one slating that it was injected 
and die other that it was employed for anointing), either two dififerem 
mbitttica were rneani or one or other was mistaken. Since there is no 
certainty about the manner m which the 1 oii of cedar ' was used (each 
method requiring :i different material) it is impossible to be sure of 
its nature. If injected* it was probably either impure oil of turpentine 
Or pyroligneous ucui cun Liming admixed nil ol turpentine and wood 
laT. and if employed for anointing, it was probably some or dinary oil 
perfumed by volatile nil of juniper. In neither case rould it tiave been 
a fixed oil of any coniferous tree, since no such oil was then known. 
'l"he use of h cedar" oil in con notion with hurra] wa* continued cer¬ 
tainly as late as the end of the firs* century *p P * The present day 
' cedar oil is a product obtained by distillation (a process not known 
until -j lute date) liom die American juniper (jumperus virginiuna). 

The crJri mrew (cedar juice) of Pliny* was the natural re slug us 
exudation of *nmc coniferous tree* probably never the cedar* but often 
the juniper* and for the extensive me of some such material by the 
Egyptians in embalming there is ample evidence. 

Ctdritim, as defined by Pliny ,* was pyroligneous acid containing 
admixed ud of turpentine and wood tar* for the me of which no 
Egyptian epidemic has bras found. The term ccdrittm* however, 
might not unreasonably have been used to mean wood tar alone, 
which was sometimes employed by the Egyptians for embalming. 1 


Henna 

Henna has been mentioned already in connexion with cosmetics and 
perfume*,* where it was suggested that the flowers, which are 
odoriferous probably were employed in mdent Egypt fur perfuming 

1 A Luljj, Crdvr -Tree FruJMi:s tmpfofeM in SfMiami in f&urml of 
Sif0am Arthatofagy, 3Cv|i Pf 1 I>JP 

* R R Grenfell jiuI A. 5- Hum, Tk* Amitnt h, p. ^ 

* xm: tt. 'in; is* 1 See p. 376 . * See p, tuy. 
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unguents anrl also that die leaves were used as 2 cosnetic to colour 
the palms of the hands, the soles ol the feet and the hair, at is 
done today. 

The heana plant (hwMM ulbti. ljuvsoftk in*rmit) it a perennial 
dirub thin ii largely cultivated in Egypt', it is grown Ln gardens lor its 
strung untiling 1 lowers and as i tamt crop for its leaves, the chief use 
ol which is as an article of toiler, a paste being prepared from them 
with which the hands, feet, nails and hair are coloured red: a 
decoction ol the leaves is suited to be used occasionally lor dyeing 
cloth. 

That the finger and toe nails of mummies sometime* are stained 
hat often been noticed. Thus Aouyct sayf that certain mummies hud 
the palms of the hands, the sole* of the feet and the nails of the fingers 
and toes stained red with henna. This is quoted by Pettigrew, who 
says 1 that 1 Mr, Davidson's mummy presented rhis stained appearance 
on the nails. Mr. Madden also say* that the hands of many were dyed 
with (he |uice of the henna/ Navillc states'* that the linger nails of 
an Eleventh Dynasty mummy were tinted with henna and Mas pern 
thought that the hands o| Ramcsscs II were stained ' jaiine-clair par 
les parfums.' * Elliot Smith, suggests, however, that the discoloration 
had been caused by the embalming material, which may have also 
been the «« with the mummy to which Navillc refers, as it almost 
certainly was with the staining of the nails of a number of mummies 
examined by rbe author. PcUigrew wdl nuns up the matter as 
follows" 1 ; 1 The nails il the fingers and toes of sonic mummies have 
been observed to be stained, as if with hen mi . . . Whether this Ik 
really die case is not 11 all clear; the colour may probably be produced 
by the medium cm* employed in the process of embalming/ Elliot 
Smith describes the hair of the mummy of Hcnttawi (Eighteenth 
Dynasty) a* being dyed 3 brillbnt reddish colour, which he suggests 
had been done with henna,* Hmnttui suggests' Lh,u a light bfDWn-red 
colour of the hair nr an old woman of Badarmn date might be due to 
henna and He also says that an oldish woman of the Pan-grave period 
1 had long henna-stained nails/ 


P, C. Htiuya, -i*inv far in rmhiumrmtni J« tneteft teybiuni. in 
DQmfiun d Egyfitr. AnriquitJi, Wmoiirt, * i», xrT-jo. 
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Ikirchardt point* nut 1 that the hfcgcr add mils of itauic* arc 
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Juniper Berries 

juniper [jerries* generally those ol fumperut pkxrmcrsy but some¬ 
times /. drupjLua, have frequently been found in ancient Egyptian 
graves, the earliest that can be traced being one bory, of which the 
species w:js not determined, from the pfedyoavk period/ Schiaparelli 
found [uni;** trmes in a tdYnbof the Eighteenth Dynasty*; 1 have 
identified i large number from the tomb of Tin-ankhamun, where four 
baskets were filled with them, in two bankers the herriet being snail 
and in two baskets larger; Kunth found them among the Pauahcqu.! 
collection*- Lore! mcntioDi specimen* from two tombs at Thebes 1 ; 
Newberry identified 'a quantity of twigs ... In which in a few cases 
the berries were still attached 4 from crocodile mummies found by 
Petrie at Hawaia*: in the description of the Christian bodies found in 
Nubia, Elliot Smith and Wood Jnne'; mention little round berries,' r 
which 1 saw at the time and bdieve to have been jumper berncs, and 
in a report dealing with some of tins material 1 state* that + tn Nubia, 
in a cemetery thought to be about . the fifth century jux* the bodies 
. were packed in large quantities of salt, mixed in some instance* 
with the same kind of small globular fruit or berries already men- 
tiGmed; 1 Thi* reference h to another specimen t#f preservative material, 
submitted by Elliot Smith, from a Coptic * mummy 1 of the fifth 
century from Naga el Dor, which ‘consisted of a mixture of 
common saI t and small globular Iruil or berries about the size of 
i pea/ * 

Wriringof the Coptic monastery of Epiplujiiiiis a! Tbtbcs* Winlods 

1 L Fksrchafdi, Gchraiwh *<wi Henna im Alien Rciche^ gcimfirifi ftir 
Axyptuekr Spmehr p iftiV. 

T G. RnUUciffi, Yfwsutefddit' p. 

‘ F SehiuprclU, Li TsmAu UtfV Arthmm Chz, j>. id^, tig. 14S- p he 150; 
O- Mittirtik, in AMt ddU Reate Atcadrtmd deli? Srftnxt 4 t Ttffiftp, i_ii (1916). 

$cealM» H Maefariulbhp Vm timeuirt arthantur . . >) SatiqatAh. 3940, p 76 

* C- Kunlh, m Car tfcf amtiqnun li&mutrrta .--r £gyptr, \ I'iE^iJacquj, p. uJt. 

. Loret, i^A Fiore Phataoniqut, 3 ml etl. p. 41. 

* P K Ncwbrrryi in Ha wan 1. JtiaAmn and Armtor, np. 51 

f C T EJlitH Sfiiuli jsiifl F. Wtacd Janes, Re paw* ew fie in Arrh. 

•Vwy 0/ Report for 90^, p. ;iB, 

1 A Lucie /VjOTtfitr Matmah turd fa tie Aacrcm Egyptians *n Embetrmrtg 

p. 3*3. 


2 A 


MUMMLFICATID# 


35 * 

ayv ; ‘ The body was rhen laid on the lir*t gnive ihcet .1 ihJ handful* 
of ccarse rock salt and jumper tames were placed between the legs 
and over lilt trunk uutdc and outside die vnnennost wrappings/ and 
again 1 tarries of lumptrut ph&wtta were common enough lo be used 
in large quantifies ji an embalming agent in the graves/ 

In the Cairo Museum there are bath juniper seeds and tarries of 
Twentieth Dynasty dale from the * cache at Deir e! Bahari w'hete the 
royal mummies were (hand and also tamci of the Twemy-srath 
Dynast from Qurna* 

If seems mam iest that when j limpet tarries were placed on the body 
this muit have been done cither on UJ-cuunt of some Emcied preservative 
cifei or taeau.se they had a ritual significance. But the fanner reason 
would not have led tu the putting of the tarries in baskets nr other 
receptacles in the tomb as wat done sometimes and* therefore, they 
probably always had some symbolical meaning, To me, dsese berries 
teeffl do ta directly connected with the A cedar ’ wood tiled lor coffins 
and shrines and tta 1 cedar 1 oil employed for anointing the dead body* 
winch played such important parti in the burial of royal and other 
ptotnineat personage*, rime, as has tarn pointed out elsewhere/ the 
* cedar* oil w,h probably not fmm the cedar, but often essential oil of 
juniper extracted from the berries b> soaking ilitm in *<me ordimry 
fixed oil, and juniper and other coniferous woods substituted 
sum dimes for cedar* 

although the Jumper ii distributed throughout the whole of the 
rest ol the Mediterranean region, it ihw nut grow m Egypt, but 
because the berries have been found so frequently in Egyptian tombs, 
it has hem assumed that the tree muu have flourished formerly in the 
country, far which there it no evidence, and tta yune line of reasoning 
would prove that it must have been common in Upper Egypt in early 
Christian times (since it was in Upper Egypt and at a very late period 
that the berries seem pnncipdly to have been used), though this is 
most unlikely and it is much mom probable flial the tamo, like the 
vvewxf should have tatni imported from western Asia. I am informed 
that m 1944 about one hundred small juniper trees, iperiet nut stated, 
about eight metre* high were growing on letai Tdfeg (north of 
Nckhl) in Sinai. 

1 H, EL WuitaJc and W. L Ctum ¥ TA* Mamaitrry tff Epipkanim m TAtUf, 
PP *B r Si 

1 A, Cfdar T r r- Pmdmfti rrnpfoyvJ m K[umrtu{^Sllon t m fbunttii fl/ 

Eftfiftm* Atvtetolezv. t*u ftjjjtV pp. 14. *y # ji. 
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Lichen 

Ln ilie cases of the mummies of SipuK (Nineteenth Dynasty), 
Ra messes IV (Twentieth Dynasty) and Zadptahefonkhou (Twenty- 
fint Dynasty) respectively, the abdomen wa* packed with dried lichen 
(Purmdia fitrfuwcea), 1 


Ointments 

The nature of the precious ointments' mentioned by Diodorus as 
having been employed tor anointing the body niter mummification u 
dot stated, and there U no evidence from the mummies wlierchi die 
composition can be ascertained. Several tote (Ptolemaic and Roman) 
papyri 1 -'■* give a description of the religious ceremony that took place 
after the body had been prepared by the cmbalmera. buj before it had 
been wrapped and also during the wrapping, the former of which 
consisted in anointing the body with certain unguents composed uf 
odoriferous gum-resins (frankincense and myrrh) and various oil* and 
Eats (including " cedar T oil, boiled fat, ox fat and ointments) and another 
late papyrus (first century men duns among the funeral expenses 

the purchase of ‘ cedar 1 oil and olive oil. 

But after the mummy had been prepared, anointed and wrapped 
(here was apparently sometimei another ceremony which consisted in 
pouring a liquid or semi-liquid resinous material over the mumxny and 
sometimes also over die coffin and over the viscera after they had been 
put into the canupic box. Ibis oho mav not tin reasonably be can tide red 
an anointing- Tim latter treatment has been recorded in a number 
id instances, thus Petrie describing two Fifth Dynasty burials at 
I trihishdi. tays* of me ’ . . . coffin contained a woman fastened in 
place by snmc pitch poured over the body * and of another, * The body 
wrapped up lay fixed by some pitch-' Mace and Wirifnck slate r with 
regard to the Twelfth Dynasty mummy tif Scncbrisi that ' Immediate!) 
inside the coffin and overlying the mummy there was a Layer of some 

J c - Smiih. The Roytl Mummies, pp. 78, 8j, iij; G. Elliot Siralh and 

barren ft DffwUTy Egyprum pp igo, jqi, tn, 

| A. Msrkttr, Lti pepytm igypnem dm Mu fie du BauLtq 
' G. Maipcrc\ htimmre fur qmiqwei pjpyrm du Louvtr 
* lr - MflJtj-p Dtf hrrdm Tntrnpapynm NMvif 
' B P Grenfell trtd A S. Hun?, The Ambffit Papyri# ik p- TVk 
*W. M. F. Pewk P Qtitkts ft# pp B ift r ji, 

' A_ C \U±c jrttl II. F Wiftlwk, Tht Tvmh af Sriekiti it Uihl, pp, xj t iS. 
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resinous material. ... It is. clear . .. that ir was poured tn semi-liquid 
state over the mummy. . . . The purpose of this resin treatment is not 
eat} m explain, but tjrom the evidence of die Dahshur burials and of 
other grave* in the uime cemetery ac IJtht it was not an uncommon 
practice of the period.' They also say, 1 From comm now in the Metro¬ 
politan Museum it is dear that a simitar treatment was in use at Meir, 
a 1 resin was poured over the anthropoid coffin of Hapr Ankhtifi after 



naves.' Among: the Dahshur burials to which Mace and WinJo.k refer 
was that of King Hor (Twelfth Dynasty) arid de Morgan, describing 
the xxptrcj in the coffin, tay* they were jo'chji prit dam U hitume .nd 
in the Cairn Museum there is head work from outside this bud v that h 
embedded in a pitch-] ike mass. At La hurt, H tun ton. in his description 
of .1 burial, aim of Twelfth Dynasty date, states 1 that 'The coffin was 
probably placed in j ur^ne sarcophagus, as we found a lump of aitch 
or i'irumen giving the cast of the inside at one comer and also the cast 
cf part of the head of an anthropoid coffin, with head-dress painted in 
siripei nf blue and gold. The pilch had been poured over the sarco¬ 
phagus after the burial in order to protect it" Brunton also found 
in another tomb of ihit same dynasty (Twelfth) at Lahun certain 
Canopic jar*, the black material in which he describes as * bundles of 
ceifar pitch adulterated with mud," 1 Elliot Smith, in (lis report on the 
iruimmy of Sencbtni, Hates* that two of the Canopic prs contained 3 
black resinous mass. Three of the canopk jars from the so-called 
* Tomb of Queen Tiy 1 also contained 3 black, very pitch like substance 
that had heen poured over the packets of viscera. In die case of 
Tut ankhamun. u sinukir looking material had been poured in large 
amount over thr mummy (except the head) after it had been placed 
in dir tfdd coffin; river the outside nf this coffin after it had been pul 
into five nm coffin and also, but only in small quantify, over the four 
end of the third (outermost) coffin.’ A considerable amount of similar 
material had aim been poured over the four miniature W a id gold 
coffins containing the viscera after thev had been placed in position in 
the unopic box.' The remains of what U apparently a similar black 

1 )■ lb- Morgan Fami in u DithfAour, Man-Join. 1894, p. gU. 

* w F. Petrie, c;. Brunt™ and M A. Murray, UA„n It , p 39. 

s Q PnuitoiT. I -!*«« f M Tkr Trmturf^ pp, ir>-iu 

1 ir- Hilfcw Smith, in F4f s/ k Vrrtr^:u , i « Lit At* i?o, 
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or dark brown material may be seen on ibc inside of the canopic box 
of Amenophit Ifoo-n the lour cart epic vases of Nofcfian and on other 
canopie vases in the Cairo Museum, anil a number of large alabaster 
jars containing a similar-kioldng muicml weir found many yean ago 
by Howard {Ismer in die iamb of Mcucpliuh, specimens of which he 
submitted tu me foranalpii. 

The result of the examination of these materia Is, taking them in 
the order mentioned, may now be considered. 

Petrie calls the Fifth Dynasty specimen 1 pitch 1 (probably meaning 
mineral pitch), but no evidence is given that it was mineral phdi 
and is seems-highly pirohabk that ii was not analysed, and that the 
only rejoin for thinking it to be mirttmi pitch was because Si fooked 
like if. 

Mace jtid Winjock cab the Twelfth Dynasty specimens from the 
tomb of Senchtisi 1 resinous material * and that from the coffin of 
Hapi Ankhtifi 1 resin/ but neither of these was analysed, in reply to 
an inquiry by me* Mr. Winloek iay*. My memory of the “ resin 
in Sentbtisi is that it was a very dirk-hrown thocolaie coloured m^teml, 
approaching black, but nor actually black. 11 ' In the case of Hapi 
Ankhtifi the coffin was given a coating of the coabblack and shiny 
pilch-like macemJ which you know on so much of ihe mmb furniture 
from the Eighteenth Dynasty ; for example, ihc objects from the mmb 
of Horemheb* After the coffin had been laid in rhe outer coffin and 
the staves had been laid upon it, the liquid ^resinous " material was 
poured over it. It had large I v disfigured the coffin and waj removed 
some time ago t but as fa? mv memory- sores me a also was a very 
dark brown/ 1 

A specimen of ihe matenaJ from the beadwork belonging to King 
Hor now in the Cairo Museum examined by me was black, glossy ami 
pitch -I ike, and analysis din wed it to he prnhahh resin, since no evidence 
of woud pitch of other admixture was obtained : il had a slight fragrant 
smell when hurried* 

The Twelfth Dynasty specimen, called by TJrunmra ' pilcli ot 
bitumen/ Irofn the interior of j sarcophagus at Lihun, was examined 
it the time by mr. I reported 1 th:if 1 The sample ha* ats aromatic odour 
with a dight pungency. Tire material u certainly not pitch (neither 
mineral pitch nor wood pitch)k but is a resin, which iti present has ndf 
been identified/ 

1 Pnvjtr gommuntfatkiri 

1 W. M. F Pcfiie, Gi BiiuiEnrj and M. A Muiiav, Lihno IL j* P ij. 
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The * cedar pitch adulter.1 mi with mud 1 from Lahun was iilrntified 
by Sir Anmnd Ruder* apparently from tkr rinct he un * 1 ' The 
wood pitch was certainly cedar* and my whole laboratory has smelt of 
it ever since the hot weather tm set in, The pitch was adulterated wtth 
very fine mud, to the extent o\ to per een! + or perfup more - 1 I nude 
a preliminary analysis of thus material at the tune and found that it was 
almost certainly wood pitch* though mote likely jumper wood pitch 
rather than cedar wood pitch. 

In a preliminary report on the material from the canopic vases of 
* Queen Tiy/ I stated that it 1 was probably wood pitch with a mixture 
of fatty matter, but whether resin was present could not be deter¬ 
mined, - This war analysed more fully by Griffith *, 1 who state! that 

The data fur this substance arc coiidsrem with wood pitch/ I found 
a little iatty matter in two vases* but none in a third. Griffith? did not 
find iatty matter. 

The material from the ffimb of Tut-ankhamun has been analysed 
both by Plenderleith and by me. PlenderJeith itates - that the specimen 
submitted so him consisted of a mixture of odoriferous resins and 
pitch, but that fie was Unable to determine whether the pitch was 
mineral or vegetable. The specimen analvsecf however, was possibly 
not a representative one. Thus, as shown below, the material varied 
from a thin, brittle substance to a thick viscous one and* although both 
had originally been part of the same mass, it is probable that the dun 
layer had nut merely dried, but on account of its thinness bad under¬ 
gone more chemical change (especially in its content of tatn matter) 
than the thicker layer Also* Pleiukrlrith'f sample was almost certainly 
taken from some of the material after it had been melted and that may 
eV'en have been parti 1 burned, considerable heat having been applied 
in order to depurate the gold mask from the gold coffin to w hich it 
■j™ stisck 6 tt by this black material, as ubo to separate ihe gold coffin 
from the middle coffin, which were also stuck together/ 

My preliminary report on die Tut ankhamun samples, which were 
laken by tnystlf before there had been any manipulation and which 
were thomughly representative of the various portions (which differed 

f G. Brunton, LjAtrrt / F JAr Tf€-J 4 b*£ r pp. 

1 A. Lucai TAc Ctnaprf yasn from tfir Tomb of Q*tn Tj>j/ in A*n*l*t do 
Jmw, 1x11 (1930, pjr. tao- l. 

* 1- G Ah £rimthj, AmAyit. in (1917k p 7*^7 

* H i PkMdcricith* Append** V. pp 6 r in fhr Tomb 0 j Trnt*nkk-Ameir m 
lx* Steward Cmrtm 

J Huw uzd Cuter* op rie* ii, pp, 89-^, 
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among diem selves in the proportion of die several constituents, 
especially titty Hotter, present) Wa* as follows* j "The anointing 
material ., , which contained titty nutter, wai black and lustrous and 
in appearance closely resembled bitumen or pitch; whets the layer was 
dun, as on the lid of rhr gold coffin the material was hard and brittle, 
bur between the gold coffin and die neat uuier one and under die 
mummy, where a thicker layer had accumulated, the interior Ol the 
mass wai trill soft and plastic When cold there was little or rvo smell, 
but when warmed a strung, penclmang. not unpleasant, but rather 
hi grant smell was evident- A deluded chemical analysis has not yet 
been possible, but the material contains fatty matter and resin and is 
entirely free from bitumen or mineral pitch. One specimen eiamined 
contained ^iS per cent of (arty matter (now largely or wholly tatty adds), 
19 per cent of j brown resin and a black brittle organic residue that 
has not been identified/ 

Since this report was made, additional specimens have been examined 
(altogether eleven different sample^ more oJ which dc tin sidy con- 
rained forty matter, asid only in one instance was this not found. Two 
of the ipccimem were tested lor phenols, as evidence of wood pilch, 
but the result r . were negative* though some nf rhe lectures ol the 
matcnal -ire strongly suggestive of wood pitch h ts certain from the 
manner in which the material has ' run 1 and liom the fact that it is 
trill viscous in places that it was cither liquid ut semi-liquid when 
: it \$ equally certain that it i.untain?» fatty matter and that this 
cannul have lien derived from The l*xiy T as is sometimes the cane with 
the forty marer found in resinous material* that bvc been in ttiicct 
contact w ith bodies. It u well known, too, that for was used fur anoint¬ 
ing and hence it* use in this particular anointing mixture n not 
surprising. 

The black material from outside the canopie coffins of Tur-ankhamun 
u probably of the same composition as that from tile large coffins and 
appears to consist id 4 mixture of frtty mailer and rain* with certainly 
no mineral pitch ami no dear evidence of wood pitch, Griffiths 1 found 
that the material was largely resin, with about nine per amt of natron 
and some vegetable debris, partly of cuntfen>u* origin. Mineral 
bitunien WW* absent* 


3 A Lucjc. Appendix U t pp. 176-8, in Thi Tvmb Tui^\h Amtn, u. 
Howard Cuter. 

a l G, A- Griffiths, &i (1937k jx 707. 
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The bbdk material from the tomb of MenqM examined in my 
bl^jratory was reported 4 * l^ing wood pitch in two m ounces and resm 
in 3 thiid. On reviewing zbt Linalyucal t exults Ln the Light of greater 
experience o\ these materrah. aided by the re-examicijdujs of one of 
the specimen* (the only one Ldi) it is found that the material resembles 
very closely that fmm the tomb of Tut-ankhamun; it has a simitar 
^' 3 S fani CO main* j considerable proportion of tatty matter, 

tFritfitJiv Uiond thill the material was probably a resin mixed with 
about ten per ecru of Ettty matter 

In j saneWne mum mi form sarcophagus of the Eighteenth or Nine 
tetftth Dynasty 2 there is a layer of htack resinous-locking material about 
one centimetre thick, except at die head end* where it is thicker aiul 
in one place five ce&nmctFCL The material is essentially team with a 
small proportion of tatty matter, 

tkJore any final statement can ixr made regarding the composition 
cd these black ‘anninting 1 materials, a considerable amount of 
additional analytical work muss be done, including the direct com* 
parison of one specimen with another and with various mixtures made 
up for the purpose containing different proportions of resin and tatty 
matter, with and without wood pitch. If the material were originally 
black thta may have been due either lo the use of a min that had been 
blackened (i.e + charred) during tile process of heating it tn order ro 
make it sufficient!) liquid fur use* or to the presence of wood pitch, 
which is naturally black. 


Onions 


Rtiffer states' that Onions .ire out infrequently (bund among the 
bandages or in the coffin* of mummies of the XXhr Dynasty and 
even as early as the Xllltli Dynasty and anion skins were wmttunes 
placed C’Vcr the eye of the dead. Elliot Smith also fo&md unions no 
tnummiet (often two, but sometime* only one), in the pelvis in seven 
eases; in the thorax in five eases; in the external ears m one case and in 
from of the eyes in erne case," and he slates 1 that in the Twentieth, 
Twenty.first and Tw enty second Dynasties + anion* were used fredy in 
the paces* of embalming/ 


1 i G. A CnJhihfj Analyu, fa (ii^Jl jx 107. 

* ClIfu Mliicum* No, J 3 A 1 O 7 . 

' Str *; *''?*■• f0aJm **»»* “ hUm & t'lmt <i Egypt, i p. 76. 

G Jlfl ' uSl ' 1 f-mttnbnlwr. IO the Study of Mvmimifitukm in Egypt. in 

Mtm .ee Phut. Egypt™ . v {j**}, tax. t, pp, a», i j. lfF 
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PrtLStf Wtni 

Palm wine has been dcak with in connexion with alcohol k 
beverages*’ but both Herodotus and Dsodurm stale that it wa* 
cm ployed for cleaning the body cavities and viscera during ihe prrxe^ 
of embalming. This mim he accepted on trust, n it ii tiol possible 
liisr any of tlm wine should hive remained unaltered to the preset! i 
time and* therefore, n on nor he found by toting, £>aw son, however* 
says* that 1 the presence ni alcohol in some of the tissue* lends support 
to Herodotus" statement that palm wine was used for cleaning." but 
no authority for the finding of alcohol is given and manifest!) ditre is 
some mistake, as it U unposiihle that such a volatile substance should 
have remained. Reutter si arcs' that probably there had been p-dm wine 
in certain of the mummy material he examined Isctauif he found what 
he thought was a small amount of sugar, the presence of which* 
however, needs confirmation, as rhe rest chiefly relied ujnsn for its 
identification (the reduction of Fehling's solution) is not specific for 
sugar and I# given by many other subs■tan^cj. 

Resins 

Rcsbs ire not nou among the products of Egypt and whether they 
ever were produced is doubtful: they occur to the north of Egypt in 
the countries bordering the cast end of the Mediterranean; to the south 
in the Sudan, Abyssinia and Somaliland and to the east in Arabia* from 
most of which places they probably reached Egypt anciently. 

As already shown in connexion with cosmetics, perfumn and 
incense/ resin wus not in fluently buried in tombs lung before 
mummification was practised, and it was suggested that thh resin wat 
such as was being used m die time lor incense. After mufnmisirjb n 
(with its accompanying considerable uw of resin) became general, 
resin was stitl put in the graves, tome part piuhahly still being incense, 
though judging irom what was found in the tomb of Tur-ankbainun, 
namely, rain associated 'm one instance with rwirtin. some of it was 
probably connected with the mummi Rear inn* and* in addition, m thU 
particular tomb there were personal ornaments and other objects made 
of resin and resin was al*r used as a varnish am! a* a cementing 

1 See p, jt. 

1 W. R. Daw ion . faunal af Egyptian ArtAteiAogv, Sill (ipay), p. 4G- 
* L- R-cuncr, Dc I'rmimnmzmrni .n.i/U a upm fttut^h’s.w 3H. ...» 
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material; in ihii tomb, too, which it should not be forgotten «M t 
royal one, the meats* no longer consisted of true res in I rum Asia, but 
of the more odoriferous and probably much more rare and costly gum- 
rcfltt Irtun the south 1 

Ai it is die subject of miimmifkatioii that is now bemg dealt with. 
only ihu^c resin si that have been found directly associated with 
mummies will be considered, all resins of the Eadihan, p red y rustic 
and early dynastic periods before the introduction of mummification 
being omitted. 

In the literature of Egyptology there arc many precise itacemenu 
regarding the nature of the resins used in ancient Egypt, particularly 
for m\unmiftcadtm F hut many of these are merely guesswork the 
nature of these resins having been very little investigated and very 
few nf ihcm having been identified with certainty. The only com¬ 
parative!) recent serious attempts to study the nature of these retinou* 
maietials, of which the results have been published and can be traced p 
are one analysis by Professor Florence of Lyons*; sire analyses by Dr, 
Louis Reuttcf 1 ; several analyses by E. M. Holmes 4 and my own work/ 

Florence, jj the results of his analysis, concluded that the resin he 
examined, which was from the grave of a monkey (undated), wat same 
kind cif pine re tin, though he was unable ed give the particular specks 

RcuUer analysed six spedment of Egyptian mummy material' three 
from human mummies (one of rhr Thirtieth Dynasty and two 
undated); unc from an ibii mummy; one (consisting of a bundle of 
bandages) Jrom btrd mummies (undated) sod one Irom a cartupk br 
(undated). While recognizing the importance of this work uid 
without in any waj wishing to depredate it* value or to impugn the 
accuracy of the analyses, the author would like to suggest that some 
d" the intopteiaiinm of the mulls may be erroneous. The first striking 
tact ii the comparatively large number of different tubtipinces in each 
vpecimen of outer i;il examined. ihm in o ne specimen he found ■tforas; 
Aleppo rci in; mastic; cedar resin; certain resins not idem titled; bitumen 
and sugar; in a second, certain resins not be he dial; gum or gum- 

1 A tairas, tn Tfa Tomh 0/ rxtrjrTj^A/fwfe*, Howard Carter, n, pp. iSj^s 

in. pf. 1 Sr-2 

1 Quoted by Loiter and Gaillard in La fu*** momifif/ dr I £jypje f 

1 ffflSfr rr i*** 1 

* hot reference. ice p 349 

4 E St. HoIhkk PAdrmmtikd fountaf, in pp 337-9. 
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rtains; storas; wood pitch; bitumen; balsam of ilturin or Mecca balsam 
iiud sugar i in a third, bitumen; sugar; wood pitch; balsam of GurjtiB 
and possibly ha bam of Uliirin Mecca balsam : tn a fourth, bitumen; 
myroh ; possibly aloes and probably bakam of Judea; in a fsfi;h T 
bitumen; myrrh; aloes and probably Mecca ha bam arid ill i sixth, 
bitumen; cedar resin; rbr refin from Pii&uzi# ttrrhinthux and -ygar. 
Tills i% quite contrary to my experience and of the very large mimher 
of different specimen* of resinous materials 1 fane examined from aJJ 
periods* by 6r die greater number have been homogeneous rciiru Or 
gum-rains of wdj defined character and only in a comparatively few 
instances were they mixtures and then with Jitty matter/ 

The tests rdied upon by Rc nicer for the identification of bitumen 1 
and sugar 1 respectively have already been discussed: the tests for 5 to rax 
and wood pitch are satisfactory ones- For the other materials Renner 
in many cases made an " ultimate analysis/ determining the carbon 
and hydrogen by direct expenmenc and estimating the oxygen by 
difference (the tmml metliod), and from the results obtained he cab 
ciliated the percentage of the three dements present and from this he 
calculated a formula for the subsumes which he then identified with 
the formula of a known substance, When, however, the imallncts of 
the portion of Etuecjuil operated upon (from 0.0a tn 0.22 gram), which 
did not permit of a duplicate analysis as a check, the midiipj kaftan and 
division of the original figures necessitated by the cakuiatiofti and the 
fact* to take one c sample, that 7742 per out ol carbon and 1043 per 
cent of hydrogen represent one substance {gttrj&r&?nc) t and 77*3 per 
cent of carbon and 10.2 per cent of hydrogen represent a totally different 
id»taji£e(/nrwno^ arid the further facts that while 71.5 per ctm 
of carbon and 8,6 per cent of hydrogen .md 71-19 per cem of carbon 
and 8,64 per cent of hydrogen retpettivdy represent the same substance 
(B -hcmifr&myfrAot), 71 ,n per cent of carbon and 8.79 per cent of 
hydrogen represent a different fubscincr (mot identified), and 71.6 per 
can of carbon and 8x5 per cent of hydrogen still another iubstance 
(not identified), one may be pardoned for thinking there is room for 
mistakes in identification. In several instance*, mo, Rentier bases a 
probable identifier item upon the undl of the material, or upon a process 
of exclusion, a*mining that because negative results were obtained 
when certain specific resins were toted for and hence were presumably 

1 A. Lhcm. Pmtrnuiie M.;tendi mrd Ev iht Anatm Egyptiant tn Emhiiming t 
1911. 
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absent, therefore another rain* dial it wax thought might have been 
u^edt was probably present 

I hive examined a very large number of resinous materials from 
mummies/ the multi of which may now be considered, Reuter, in 
hit criticism of this work, suggests that ’ultimate analyses* should 
have been made; bur unfortunately, as explained at the rime, this was 
not possible, partly because of the small size of the specimens and also 
because of the lack of the necessary time ind facilities, In those cates, 
mo. in which the material had become tcmiaminniEd with natron or 
with farty or other decomposition produce of the body, or had intern 
ti finally been mixed whli tarty mailer, which were a large proportion 
of the total number, any 1 ultimate analysis fc would have been not only 
useless, but misleading. Since the original report was published, some 
of die same materials have been re-examined in greater detail and other 
specimens have been jnalvSCtl. These resinous materials may be 
daiiificd mu* two mam grmipi. namely, true mins and gum-resin^ 
whkh may separately be considered. 

True Resins 

The botanical soured of the true rains, as distinguished from 
giira-raio*, employed in mummification, as also of those found In 
predynasck and ta r3% dvnasuc graves before mammiiicauuiQ was prac¬ 
tised, art unknown and since the matter is of considerable importance, 
the present position may briefly be staled. 

Both from practical considerations and aim from references in the 
jurient Egyptian records there cannot be any doubt that the resins 
jww being considered were obtained from the eastern Mediterranean 
region. The principal rain-bearing trees of that region are the conifers 
(cone-bearing treeil and the principal coniferous trees arc cedars, 
cypresses, firs, jumpers, lurches, pines* spruces and yews. Of these, 
the yew*do not produce rain, and the cyprase* and j ttnipers* ordinarily 
do not produce rerin, so all these mav be excluded* Also* in view' of 
thz tad that many u( the rains in question were reaching Egypt ^ 
early as p red y elastic times, ihe likely countries In the eastern Mediter¬ 
ranean region from which they were obtained may be limited to Syria* 

* A. Luca*, <jf, rtt. 

'A Lucas, Cedar + -trre Product* cmptnyed In Mumrtiifkancm, hum^I of 
E$¥pri*ft Jnrtarafaf?, tm (iw\ pp. ij-ii. At die time thb written St 
Wto not roltxrtl cha i F*>r *11 pruikal purposes (he juniper wai hex j rnui- 
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and the south of Asia Minor. If this limitation it accepted, then die 
possible principal resin-bearing conifers left for consideration are the 
cedar (Cfdntj Libani) from the Lebanon mu un tains in Syria and from 
the Taurus mountains m Asia Minor; the Ciliriun fir {Ahitt ciliaai) 
fiorn north Syria and Asia Minor; the Aleppo pine (Fmur hatefteniu) 
from north Syria and Asia Minor; the Stone or Umbrella pine {Pimt; 
Pittea) from Syria, and the oriental spruce {Picas orUntalss ) from Asia 
Minor The cedar, however, although it does produce resin when 
wounded, does not produce it readily or in gnat quantity, and, to far 
as is known to nr, it has neves been used as a source of resin, apart 
from it* possible use in ancient Egypt now being considered, and. in 
my opinion, cedar resin may be excluded. 

Since the nature of the coniferous woods irons Syria and Asia Minor, 
bur largely From Syria, that were used in ancient Egypt, iniv throw 
some light upon the trees that were known, and. therefore, poaibh 
upon the resin*, it may be mentioned Thai these trees, which will he 
considered fully in connexion with wood, included cedar, cypres, fir, 
juniper, pine and yew. Excluding the cypress, juniper and yew, as 
non-resin-bearing trees, there remain, therefore, cedar, fir and pine. 
The cedar was the Lebanon cedar, the fir was prubablv the Ctlirinn 
fir and the pine was probably the Aleppo pine. 

In tine ancient Egyptian record* a highly valued Wood {ach wood) h 
mentioned as having been obtained from Syria, and .i.h resin was 
employed for mummification. 

Taking into account the cnlnur of the ach wood (light yellow) as 
shown on the monuments; the size, height and straightness nf the trot 
necessitated by ihc uses to which the wood was put (for making temple 
doors; the sacred boat of Amun; masts for boats, and for temple 
pylons): the place (the Lebanon mountains) from which the wood was 
obtained, and the fact that the tree yielded resin, Lore! believes' that 
ihe true ach of ancient Egyp was ; he- Cilirinn fir {Abies W/iciVh) met 
that the ordinary ach was a pine, probably usually Pinttf Pinca, but he 
xtso suggests that the word may have been employed as a general term 
for a certain kind of timber from .Syria. Jacquemin supports Lorct' in 
his contention that ach was Ctlician fir. Ghnviile agrees with Lorcf* 

1 V. Lbrrt. Awaits dm Srrritt+ xv% f aoir>i, bp 

: M + facqimm, Kfmi M rv (1933X pp. 115-^ 

1 £. ft. KiClaimllr. Rk-?k!i of a R*#ral Dftckyutl of rf»* 7'iirr of Ttukrcirttii til 
Rjfjyrui lirjtfih Museum 100$6. Ztittckrifr [rjt Jtgyfabric fpraeftt* fijjj). 
pp.s^. 
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that tn certain instances The word 1 is not so much the name of □ tree 
as a type of timber derived from a number of different conifers 
pi fie* and fits—btu especially Ffiw Finfli." ir or A wood were Cilidan 
fir, then acA fefin musE have l<en from the same free. 

Adhering to the walls of a small. and otherwise emptv, alabaster 
vase from the tomb of Tin ankhmiuft, which Was marked 4ch resin, 
there was a very ^mall amount of material, of which ! examined a 
specimen and found it to be a true resin, as distinguished (torn a 
gum-resin, and. therefore, it wax probably from a coniferous tree. The 
colour varkd ft ftm light brown to dark brown; h was ninety per cent 
soluble in alcohol; complete! v insoluble in turpentine and in petroleum 
spirit + and left a considerable amount of ash, which, however, war 
calcium carbonate, probably derived from the vase itself; it did not give 
the colour test for colophonv with acctk anhydride and sulphuric add. 
Unfortunate! v the amounr of material available was too small for further 
tests* and certain identification was ini possible. 

I iho examined for Dr, Reisner a specimen of what he described 
a% 'dried cedar dl' from Tomb No* b 51 Gka (rrign of 

Chephren), This was resinous-looking. very brittle, broke with a 
conchoidal fracture and was almost black in colour, though the edge* 
when viewed with a lem were red and translucent, and it gave a 
reddish 4 >f own powder. It burned with 2 smoky feme and had when 
burning a very fragrant smell, leaving sic per cent of ash; it was 
righty-cight per cent soluble in hot alcohol; insoluble in petroleum 
spirit and twelve per cent voluble m turpentine- Manifestly, therefore, 
it was a true rerin from a coniferous tree and possibly resin. 

A representation of rosin is shown and named in the Eiglitcrnih 
Dynasty tomb of Rekhmara at Thebes - it is in small rounded lumps 
coloured red. 1 

Turning now to the resins used in connexion with mummification* 
the greater proportion of them resemble very much in appearance and 
general proptroa coniferous resins* except that most of them are 
insoluble in turpentine, whereas coniferous rosin* are largely soluble in 
this solvent. Of twenty predv ramie and early dynastic resin 1 specially 
tested, ninety per cent were insoluble, and ten per cent partly soluble 
in turpentine* arid of twenty-two brer dynastic and Grae&Runum 
specimens tested dghtv-tix per cent were insoluble and fourteen per 
cent partly soluble in turpentine* 

1 O. A* Hoik ini. Truer! I m £rkivfwt Y rt^, PUtt not numbered, but between 
i¥ m "*• 135- 
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It is, of course^ an easy matter to jmk that the ancient resin? have 
lost didr solubility m turpentine on account of age and exposure, and 
there is evidence that colophony dots become less soluble in petroleum 
ipirit on keeping, but the ancient Egyptian redru are still largely 
colubic in alcohol md -crTairi other solvents Also, one ancient rain* 
approximately two thousand years oM. which l bdievc to be Chios 
turpentine. 3 is still practically ai cattily and as completely soluble in 
ruTptniure as the fresh material 

However, raking into consideration all the vanmu factors in the caw, 
4nd a dmit ting that there is much that at present is not understood, it 
seems most probable that the greater proportion of the ancient Egyptian 
true mills, as distinguished from the gum retina were irom ccmfeota 
trees (fir* and pines) and probably from the Cilitian fir, the Aleppo 
pine and the Stone or Vmbn^isi pine. 

There is one coniferous resin still to tie mentioned, namely sandarac 
resin’ from Tetrucknu jrticukta {Caffitrit qmdnvdiJ), which grows in 
north-west Africa. Tliere i*. however* no evidence and little probability 
dm any rcsirt from this locality was imported into ancient Egypt; and, 
further, the appearance of die ancient mins dm not agree with thai 
of randarac. 

Two non-cuniferous resin* from the eastern Mediterranean that also 
may be mentioned ore Chian (Chins) turpentine and mastic, both from 
species of Pistaaa* the former from Pu&cw &r*htmkus and the latter 
from Piii&aa lentheus . One specimen of the former hai been identified 
from unden e Egypt/ but no specimens of the latter* A species of 
Piitada, probably i\ tmhinthuu it rare but scattered in Sinai/ and 
P< Ttrcbtnihm b common in the Palestine hills north of BcenheW 
Another tpctics of Fimda, P, Khmju\, ii found in the Gibb district 
(Gulf of Suez) m Egypt J 

One uf the most noticeable features of die true xetinx ii the com 
tiderable difference in colour among them, some being reddish (almost 
orangevulouxed and giving a yd low powder when fi n dv ground); 
others black and pitch-like in appearance; others brown and one a 
date colour. 

Of the reddish material, eleven specimens from mummies have been 


1 K. Dictolckp The Amiytu ft™. 8 *tum> joJ Cum Rrnmi * i£ltc p- ttil. 
*See p,J75. 

1 Often w rangiy adlcel 1 Gum Juniper-* 

* Private kvaz team G> W. Murrsw 

* R. Mtuchltr, A Mawtut Ftem vf Egypt, 191a, i, p, €tU 
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examined, seven of which were fmm the rranial cavity, three from the 
orbit* and one Iruni the tune, lour being of’ the Twenty -first Dviusty 
and the others undated, hot almost certainly late. The botanical source 
oi this t; iin h.n unt been idcndficijt A resin, almost identical in appear- 
anci: with the eleven specimens mentioned and having a very similar 
solubility in various solvents, was found in rhe tomb of Tut-ankhamun 
in a vase m :J)r same kiosk ' as aiurthcr vj.se containing natron and 
this resin. therefore, may have had a direct connexion with the 
embalming, 

Of the pitch-]ike material eleven specimens have been i-v.-imim-d five 
Imm human mummies (one Eighteenth Dynasty; one Twenty-first 
Dynasty, and three Ptolemaic); one from a crocodile mummy (undated) 
and five from graves (all Ptolemaic), hut it is not known whether these 
latter ivcrs taken front the mummy or not. Four of the specimens are 
reported by Spidmann to contain' bitumen, but as two of them are 
Without one m two of the tell-tale elements (vanadium, nickel and 
molybdenum) charagccrf|tk of bitumen this seems improbable, and 
I think that the presence of bitumen even in die other two has 
not been proved.' The botanical source of these black resins hat trot 
been identified. 

It ton. not been found possible to determine the cause of the black 
colour, nor whether the material was originally black or ha* became 
Wad with age. hut one of the specimens, though generally black and 
JiiMrous and very pitch-like, was in part a deep brown colour and in 
one corner almost ruby-red, and it would seem possible, therefore, for 
a resin, not originally black, to become Wad. Of the eleven specimens 
mentioned, nine con famed tatty matter, and it has previously been 
suggested that possibly the present* of fatty acids from the body may 
have caused certain resins to become black. 3 ' Another possibility it that 
the black colour may have been caused hy the material having beta* 
charred during the heating lo which it was probably subjected in order 
to raider if sufficiently liquid to enable it to he poured aver the body 
or into the body cavities, as (he case might be. 

I have examined also two preserved crocodiles, 1 both of which Were 
bUck and looked is though they had bon treated with bitumen. On 
neither did 1 find anything but dried and blackened flesh, with a little 
&tty matter in one case. 
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Oihcr black mummy materials arc described in connexion with 
ointment* und wood ur rcjpecuvciy. 1 

riif brawn specimen* and the ditc coloured one were ofdttiiry 
resinous-looking mal^rult, of which it hat not been possible to 
detcitcinc the botanical source. 


Gttm-Rtfim 

i have examined nine specimens of what proved on analysis to be 
gum-resins, ail -rum mum mi ex and five of them from royal mummies 
(two Eighteen til Dynasty, one Nineteenth Dynast), two Twentieth 
Dynasty, thiee Twenty-first Dynasty and one Ptolemaic >, These are 
believed to lie either bdellium or myrrh (which arc closely allied and 
very similar) and nio« probably myrrh. 1 

Ikith Herodotus and Diodorus mention die employment of myrrh 
for mummification: Pettigrew states' that * Dr. Granville found , . . 
two nr three small pieces of myrrh in thrir natural state,' and that 

Dr. Vcmcuil says fie lias been able Lu recognize myrrh among rhe 
balsamic .substiQc^ employed in embalming.' of which identifica¬ 
tions appear jo be largely of the nature of guesswork : Ranter reports 
myrrh as being present in two specimens of mu mm y material he 
atudysed. one from human vertebra and the other from j human hand, 
f>oth undated. Myrrh has already been described in connexion with 
incense/ 

Miscellaneous Rcr;n; 

Gcrtam miscellaneous resins may now Conveniently be dealt with¬ 
in one of die mummy materials examined by Rcuiier there were small 
fragments of j vdlr-wish-brown somewhat transparent resin basing an 
odour of turpentine, which wa* {licked out, analysed separately and 
identified as probably Chios turpentine.* The slight solubility in 
alcohol, the high saponification value and the high me I ling point, 

! H* 35* JJ*. 
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imw fTff, jfr ill against this. Holino alio idcnufiftl as Choi tuiptu 1 
UHc ,i specimen ui lesiiioiii mi term i toimd by Petrie in a jar «H 
Nuttratis, which was dated tu about the sixth century b.c.' Chios 
turpentine is an oleo-resin obtained Ifom PtsMa# tereirinthut. a dirub 
or small tree that grows in so Lit I tern Europe, Alia Minot, Syria ami 
Nonh A Inca and is otten called the * turpentine tree ‘ bom the large 
amount oi olwresin (turpentine) 1 that is obtained Iroxn it; and il v. as 
possibly the product from this nte to which die name ol turptntinr 
waa first applied aid, since die greater proportion oj this material at 
one liiAC oti die market was collected hum the island ot Chios in the 
Grecian archipelago, u was named Chios turpentine. 1'cirie stales that 
a layer of Chios turpentine had been pouted over die new of dote 
wooden coffins of" Horuta (Twenty-sixth Dynasty) after they had been 
pb f#<| m the stone sarcophagus. No evidence is given lot the iiltOUln 
cation of the te&tiKius material. Holmes also examined a specimen oi 
resinous material hum a sarcophagus found at Ha Warn, dating trom 
the second century a. a/ hut on account of the very small amount of 
material available, only tew testa were possible, as die result ut which 
he suggested that it was at her benzoin or storm and protiahly the 
former." That it was one or the other seems certain, since benzoic 
aod was given off when it was heated and, although benzoin is 
ofrraiiwl horn the bar East (Siam, Sumatra, Borneo and Java) there 
would not liave been any insuperable difficulty in its reaching Egypt 
at (lie late date mentioned, and benzoin is a well known incense 
material in the East at the present day. 

But resin was also employed where it served no useful purpose and 
where, i hereto re, n probably had a ritual ugiulkance, Thus in a 
Twenty'Sixth Dynasty tomb at Matarieh near Cairo* a Urge quantity 

1 E. it. Holmes, Tht (■Ufiiu^ruiuMi InarocJ, six (iMS-^y pp. 387 - 9 . 

- The s'ljiiul lunir ot tile natural olin roinoin cxvibnuu from she Pmuraf 
W rtiirn.'rt«i. at dw iftun ptno and certain other wkiiIViuih nee* wax wrptmiar. 
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(more than 50 kilograms) of rain was found between tbc sarcoph^gm 
(which ii made of tbc light coloured hlue^grcy ' schist 1 from the Wadi 
Hammamat, so much employed nr this period) and the walls of (he 
large hell owed out monolithic * raw 1 nf limestone into which the 
sarcophagus closely lilted. From the results of the analysis of the resin, 
which have been published elsewhere, 1 it is believed to be Chios tur¬ 
pentine. Four other examples of the similar use of resin have come 
tinder mv notice, 1 namrlv, (a) small patches -if an idrnticaMnofcftlg 
resin on rjjc side* of a dmilar sarcophagus to that just described ,tnd 
of the same period in the British Museum 1 : (A) a mixture of resin and 
limestone powder used to fill up the space between u sarcophagus and 
an inner coffin of Twenty-sixth Dynasty date from Stairs’; <c) a 
mixture of rain and broken quartz pebbles used to fill up the space 
between a granite coffin and a w ooden one of late date from Saqq.ira* 
and (/) a mixture of resin and powdered abba tier (both coarse frag- 
mem* and line powder) ttued as rolfc dr -lerord of a Third Dynasty 
alabutcr sarcophagus from Saqqara, 1 The limestone powder, the 
quartz pebbles Jttd the broken uLibatteT respective tv were probably 
used in order to economixe resin. 


Sawdust 

Flliot Smith* and Elliot Smith and W. R. Dawson state* that 
sawdust, both alone and mixed with resin, has been found in the body 
cavities ot mummies and that in otte instance the skin war sprinkled 
with powdered .iromatje wood or <jwdutf; f n rhe chei! cavity nf the 
mummy of Senebtisi (Twelfth Dynasty) Elliot Smith found wwrlutt*: 
Vemcuil found jcadopic vase he examined filled with what he describe? 
at cedar dust and natron*; Winlnck found sawdust on several occasions 

1 A. hum, &jm fn)»i a Toittimf tir Suite Period, in .InttjJei du Serrire, min 
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nfDiJ5 p Arrrr/J, 
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among rtfiiseembalmiii}; material from Dm d BaharL' one specimen 
of which (from the Eleventh Dynastv tomb of I pi) was exam tried bv 
me; in another case some m;iterLil tied mp in ^ piece of woven fabric 
from a Twelfth Dynasty tom b fo und by Win lock at Deir d Baliari 
consisted of a mixture of fine nwduir and quartz rand’; among the 
refuse embalming material from the tomb of Yuya and Thuyu 
(Eighteenth Dynasty) there was at least out large jar cunuming a 
mixture of mm and sawdust’ Some of the sawdust examined by me 
lias been fragrant and possibly h therefore, jumper-wood sawdust Elliot 
Smith also mentions flagrant (aromarie) sawdust. 11 and Wilkinson 
refers to thr finding at Thebes <jf Mwdust in linen bags enclosed in 
caitbcfiwarc jut 1 Chopped straw has been found among refuse 
embalming materials. 1 


Sftces 

The useol spices in mummification 15 referred to by hath Herodotus 
and Diodorus, bat in neither instance is there my indication of the 
kind employed. Apart from ihe finding of what may have been cassia 
or cinnamon/ no reference can be traced to the presence of apices in 
nvtmnnfcs. 

Wood Prrcn and Wood Tar 

Wood pitch and wood rar may he dossed together, as they arc very 
closely connected both in compiition and in mctlid of production, 
wood lar being a think, black liquid ol complex eon ^tuition produced 
by f he destructive distillation of resinous wood, and wood pitch being 
the soils! residue Icli when the liquid tar is distilled for the i c w rc fy 
of certain volatile constituent contained in it (chiefly acetic arid* 
methyl alcohol, nils and creosote), 

Wood tar was known to the Creeks of the rime of TliMphrastm* 
(fourth to third CCfitUzy b.c,) and Dioscorides* (first century A-tx) and 

B H F, Win lack, Qp ni , p, 34; jiyi*, p, -*5, 

* Submitted by Dr Derry jpd r-samtmsi by mt. 

J hi QuibclC Tfr? Tom& h/ Ymund Tftuiu. pu 7^-7 
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to ihc Romans of Pliny* day 1 (first century A*o.) since these writtrs, 
who term the material fc pitch " (Pliny also calling it 4 liquid pitch 0* 
describe n primitive method of producing il Hence, that wood tar or 
wood pitch should have been known to, and used by T the Egyptians* 
especially at a late date, is not surprising 
Reutter found wood tar (goudren dr imi) m ancient Egyptian 
materials an two occarions, one on the mu in my of an ibis (undated) 
4nd the other in the resinous materia] from a funerary vase (undated),* 
Ruffcr has already been quoted for the identification of " cedar-wood 
piirh 1 of Twelfth Dynasty date from Lahun.* which I also examined 
and suggest that, although wood pitch, it was probably ]unipcr-wt*od 
pitch and not cedar-wood pitch. 

A number of specimens of ancient embalming material, chiefly from 
Ptolemaic mummies and often from inside the skull which I have 
examined are believed to be wood pitch Particulars of a few- of these 
were published several years ago* and others have been examined since. 
The identification of two of these has 1™ confirmed by Griffith*/ 
Although wood tar Ls a secondary' product obtained during the 
procesi of making charcoal, which was one of die important minor 
industries in ancient Egypu there it no evidence that the ur produced 
was collected and milked and, as the material found on, or iri con¬ 
nexion with, muminks, h often fragrant and therefore almost certainly 
from coniferous wexxk (frequently probably j uniper) which do not grow 
in Egypt, it seems highly probable rfiat thr wood tar or wood pitch 
used was imported‘and dot produced locally. 

+ rvi: ji-i 

3 Bender, Dr iVmfatrrxrmmi a^jr rt tsprr: [fiwt-C&rui. pp. 56, 5^ 66, SB 
1 See p, j6i. 

/ V. Lnnn t (ff) frnzrmmvf Mtundf u/td fj- Mr Attatni E^yprwm in 
Emktlminfr pp 43, 46. 4m [£) in Journal rtf Egvfrriast ArrA^rshgy t 1 
PP' * 44 ~S- 

1 f ti A Cnffiih', Anofyiti fia (19371 [ 7*17. 




OHAPTli! Sill 


OILS, FATS AND WAXES 

Fany matter has frequently been Ibund in Egyptian iamb and 
sometime* in considerable imounL Thus Petrie, referring to catkin 
stone jars, says' 1 The constant use of these jar* was to contain 
ointment. * / and again 31 1 Here? the space was filled to three Uct deep 
with land saturated with ointment , . , hundf^wrightt of El must 
have been poured out here , . * It has, however, seldom beers analvscd, 
and of the tew analyses of which any record can be traced none ii 
conclusive.. Thb incofidusiveneis is inevitable a% all oils arid fan, 
unlr&v kept under special air-tight and sterile condition*, which i* 
not the case when pbeed in jars in tombs, sooner or later decompose, 
and at some of the bodies formed esnipc, either by evaporation nr 
by soak mg into the material of the containing vessel, all lhal like 
analyst has foi exam [nation, although often still i king and trtihig 
like a fal, is merely a portion of the product* of decompoitfiDU, con 
silting gtnrralh of j mixture of certain bodies termed * fatty acids , 1 
principally the wdtd acids, pidmiiic and stearic; mu\ it is only by 
the separation, purificaiinn and iiknlifk^tic n of rhfvtc and bv a 
determinatiem of the proportion in which each occurs in the mixture 
ihat the nature of the original oil or Hit sometimes can he ascertained; 
and since what remains is generally only a part of that formed, 
imd not necessarily a representative part, the problem may often be 
insoluble. 

The only analyses uf laity material from Egyptian tombs that can 
be traced arc those by Urc/ Fricdd , 4 McArthur/ Chapman and 

1 W M, E Petrie, Dwifaiii P±ft*s t p, i*$, 

MV M F. Petrie, Tht R&vai Tombf. i B p. 14 - W_ M F Petrie md 
J, £■ Quibdl. .Vtffdia ttad Gailat, pp O. A. Wainwright, BakHih, 
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Pb^idefleiih, 1 * * 4 T h fmfl S = and Hilditchi* Hildiirh/ ^tid joiyseil/^ 

which may now be discussed, ibe mt>*i eompicte imdy of the tulijrct 
bang; that at Hanks und Hikktdi 
Urc'i ynjdy&ss U wholly iHecFtidusive, hui m most ot the other 
the material wits lotmd to com lit largely oi palmitic acid 1 or Heine 
.|i id h ur d a tnutiirt of the twee with* ip Mime mitancc$ t Email 
proportion* of other teuy aoil*, oj which oleic T myriitic, n&dak ami 
Domic acids have been Ltkiiulicd Thric result* indicate that the 
particular .specimens examined probably had originally been animal 
tutSy which is confirmed in at least owe instance by the archaeological 
evidence! which proves that the material had been in a more or less 
wiid condition ami not a liquid oil/ 
limb and Hilrfitch point out that the multi found make u must 
imp to table tiuit any m the ipedmew had been castor oil, winds 
previous u> their work imi been iuggcstnd for three specimens (ouec 
by frirJHi once by Thomas and tsme by me) p since die principal 
cimsinucnt oi cantor oil hs * variety ot oleic acid (in the conducted Hate) 
wnii_h like that conLiiircd in all die other specimens <il fatty matter 
analysed (oleic acid being a constituent oi most hied oils and sd id &&% 
paiticukrly die ioxtner) would tuve wholly or largely disappeared* 
Mon of die specimens oi ancient Egyptian la tty rn.mrr examined 
by me I Live condoled ui mild limy adds (essentially palmitic -ml 
stealir ackb) T and eben specimen* oi Eighteenth Dynasty date luund 
by Bruycrcat iMt d Medmeh and examined by toe were oi chi* nature, 
but thirteen other specimen* ot the same date and Imm she same place 
were dulerem. They were ail solid * some oi a brown colour and others 


1 A . C Chapman and U. j. Vl^dctienh* £jufi™f*nalion of ar? .-larirfU' Egyptian 
Cossuttis .irL tiem Soc rw PjI. uo 14^-9; ibu in Uic Tomb of Tutan^b-Amt» f 
How aid Crar. IL Appcnilsi iv, Bp 306-ICU 
1 ijwKflJ Isy A- Lmat siL ApprikiLixKif TAr Tomb g/ 11 ■ Howard 

Gaiter, p. 177. 

A 1 and T. P tiiJiltccli, B f Noit on rtf Composition of tome bitty 

Mdtfiixli found t* A*tvnl lowAi, Ui Analyst, 15133, fip. .165—9. 

* R I 1 Kiliijrclu hrufitiTusutr} of fatty MautuI ufyn from je tigyptom Tomb 
o Armunt, ^ (1939), PP ^7“7» 

' A Lucn k Appendix n. J 7^ 7 'cth*ip of rMlnn^k-Amrji* Mb tloVfcxid CsrEer, 
fP in 0/ avt pp ^6-7. 

4 lijili paJ iHitit iiud iJojk *cjiJj jic soM, white, onmicia aed odmnless todies 
Thai ifu prciciil ui ito rombtilcd itafe in mo*t animal ami vegtrahle oils and bn 
and larrn nn|^tfiam eamnuioits uf the harder tau. 

T In out ujitirtnc i nff mir uid wti pttsem, bui dm was potohly derived from 
socnc non tarry rmtcml (aln^-i -Lena inly femn) mixed with the ongmal fat. 

4 W T M. R Pnru: i£kd iL QuibrlJp Buites, pp. 39-pa 
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u range-red, -*tid .1 common feature of them -iJJ was that they were 
elastic. There is nc< doubr whatever that they were some kind ol altered 
oil or fat, probably oil. but unfortunately the amount of material avail, 
able was much too small to allo w of detailed analysis. 1 would suggest, 
however, that possibly they may have been originally some kind of 
drying oil. such as linseed oil, or safflower oil, which under the coin 
hilled effects of brut and time has polymerized to ;i stiff" elastic solid. 

A. very unusual find was a small painted pottery' vase discovered by 
PcRiiJebury at III Amarna. 1 which was stated by tile unde; m be a 
Cypriot type of vase. The narrow neck of the vase w« blocked bv an 
accumulation of quartz and, a small piece of red pottery and * 
resinous-looking material, which latter proved on analysis to be an 
altered product or the contents of the vase. A small hole was drilled 
in the bottom oj the vase, which was found to be almost full of □ dark 
brown citrous vegetable oil, entirely soluble in alcohol, but only parti v 
soluble in petroleum spirit. Unfortunately the identity of the oil could 
not he determined, though it is hoped that this mav be dune at some 
future rime. 

A strong unril, reminiscent of rancid coconut oil, frequently 
noticed in die ancient Tatty materials, has led to the suggestion that 
tie original fat had been coconut oil, 1 and the presence of palmitic 
acid huv licen taken to indicate an original palm oil. 1 but both these 
suppositions are demonstrably wrong, the smell I icing due to a very 
tmaB prap^on of nonoit acid, which had been formed as the result 
o! decomposition, and palnutk arid being a constituent of most animal 
and vegetable oils and fats. 

In the hieroglyphic records of ancient Egypt although oils and fats 
are frequently mentioned, either their nature h often not stated or the 
meaning ut the word used to describe them is unknown, and in con¬ 
sequence it has fiot yet been possible to translate many of the names. 

The papyri of the Graeco-Roman period, written in Greek and found 
in the Fayum province, frequently also refer to oils, the Greek names 
nt mosr of which are well known. The oils mentioned are castor oil ‘ 
(termed both cure oil and croton oil, though manifestly it cannot havr 
been the modern croton oil); colocynth oil'; linseed oil*; olive 


J Muwun No }. 667^1. 

1 W M. Sr. kclrie jaJ |. E. Qulliell, .V*ifarfa arrJ Bjlllf pu 1^40 

'»■ p - Grafeila Rrytm* U*> Ptettmy PMAdtfpktis. up. K3rL tits 
*** USp *??■ rr *yt 

4 B. P. 1 1 'enfd | and A. S. Hunt , T ^ ffiivA papyri, i + pp. 
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oil radish oil {raphanus oil 1 *}; salllower oil* (termed mccm oil and 
cnecinum and thought by Grenfell .ind Wright to be from the seed* of 
the thistle er artichoke) and sesame dl. T 

The classical writers refer to ihe use in Egypt of almond ail 4 ; Iwtan&i 
&il* *; lien ail T j castor oil # * *■ ’* :a ; olive oil H - If - **; radish oil 11 ; and 
tevml others of which the identification is uncertain. 

The various oil* and tats men Honed will now separately be described, 
which may be done conveniently in alphabetical order. 


Aknand Oil 

Pliny mentions the manufacture in Egypt of an unguent, the 
Mendesian unguent, containing oil of hitter almonds, which be says 
was expressed in Egypt 11 If this were so, the almonds used almost 
certainly were nupotiid, for although the almond tree grows in the 
country, it it comparatively rare, being only cultivated at the present 
day in gardem in die Delta. This statement of Pliny * it the only 
reference that can be traced respecting die use of almond oil in ancient 
Egypt. The almond fruit, however, was certainly known 10 jt least 
attne* 1 hough probably only a slight, extent since it has been discovered 
ocaainnatty in tombs, the earliest known bring of Eighteenth Dynasty 
date, about thirty almonds having been Iraki m a small red pottery 
jar in die tomb of Tut -anlcbm un, and a number oL stones from El 
Anuama being in the Museum of the Royal Botanic Gardens, KewJ* 
Schiaparelli also found almonds of Eighteenth Dynasty dale at Thebes, ir 
Other examples that may be mentioned are four specimens identified 
by NewberTy from the Ptolemaic Lemcteiy n Hawara 11 and nine that 


1 B. I 1 . Grenfell, A S. Hunt and F> V* Kognnh, Fatih* T&waj and tknr 
pp- 1*4-7; B \K Grenfell md A $ Hunt, Tic imkmt Papyri. u r 

P- 150 

1 B r P, Grrufrll jud A, S Hum* *f- fit „ vi + pp* 3*13-5; %*U jpp. 

“ ” "* “ * ‘ Ftoitmy rm&tidpkm* pp. jnxrl 


* B. P. GrcnfdL I Mint of Ft&lrmv FhihddphnK pp, vxxri. 124, 136, 

5 - T 57 - 

* Pltflf, XUI: 3- 

* ThcopknHui, Confer mug fftffaqrr, 15 - ip, 

I Herodotus, HI 
'* Strabo, xm : s, 5, 

1 = Tbceipbmfm, Enijf^rry mta Ptaati, iv ■ i, 

! * Sllibo, xvu : t, 35, 

II am, a; jit* 7. 

|T O Mjtiiiotu, Ati* dtiii rifmd deHc Saeaxc M TgpjW, lij (1936), 

11 P. Ei Kcw berry* Thr ^nnc^J BqM j*j . m K*.hu j* a Gurvlr and Haa-art* 
W. M F. Petrie, p, 47. 


J Pliny, im; 1, 
f Pliny, xu: 46 
* DafcJlJWt, 1: 3, 
11 Pliny* xv : 7. 

Ei Pliny, xv* 4 . 
ft ^ 37 - 
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have been in the Cairo Museum for many yen r>* of which fiddici flic 
place o( origin nor dale can be traced. The handle of a waiting stick 
made of almond wood of Eighteenth Dynasty date, presented by 
Tiutcssor P. E- Newberry, is in the Museum of the Royal Botanic 
Garddis Kew. 


Animal Fats 

hincc the attdem Egyptians kept <&\v\ dieep and goals* it h only 
annul tliai they should have liccn ,, quainted with die bit ol these 
animals, including nuik Cu r and fats are mentioned eh the ancient 
records, namdy, butter {'Twentieth Dynasty }; ox tat (Eighteenth 
j white far (Twentieth Dynasty, on one occasion being to: 

cakes’ *); and goose tat (New kingdom and Twentieth Dynasty 1, J ). 

The translation butter “ is wrongs tltc word so translated meaning 
not butter,, but huricr faL the distinction between die two be mg a very 
real fine. Butter is die material produced by eburnmg milk or cream 
until die individual globules of ftt pnrvkmily in nupcinion coalesce; 
and though thin fat ts separated fmm the greater part of the liquid by 
straining and pressing, a certain amount of water and casein remain 
entangled with n* and the water naturally contains a proportion of' the 
sugar and mineral constituents of the original milk. Butter tat* on the 
other hand, u made by melting butter hv beat and allowing it to stand 
until the water and casein settle out; wlieu the fitt is poured mf P and it 
is this that Lniwututci the modem Egyptian iamn and die Indian gki. 
whkh arc used for rating with food and for cooking, but Me never 
spread on bread in die manner nl butter, which u entirely a i uitotn 
of cold countries^ The separation of butter fat from butter is a namrai 
and unavoidable occurrence in a hoi country like Egypt, especially in 
ihe '.umincT, and the separated fin keeps much better than the original 
l meter, 

As already stated, a number of the ipecimrm of ihe kitty mailer 
from tombs that have been analysed probably mginaUy had been solid 
animal fat, hoi 10 far dim lias bra* nothing sdtaracteristic left char 
would indicate fiom what particular kind of animal they were derived 
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and it ii impossible to sa\ r for example, whether they wu'i. ox &i or 
sheep fit, bur since it h known from the records dur 0* far wai largdv 
used, this is the more probable. 

With Entry material of animal origin cheese may be included, since 
it has recently bees shown that the autonti of two alabaster jars of 
Fir« Dynasty date found at Sahara wj* cheese. 1 

According to die Hearer Papynu. an ointment for making the hair 
grow was made of gasdle Ut k serpent rat, crocodile sir and hippo 
fMnnus fit/ and according to the Ebers Papyrus, a remedy for the 
same purpose consisted of the mixed fats of the lion, hippopotamus 
crocodile, cat, serpent and goat/ Goose fill wm an ingredient in mam 
remedies. 

Oit 

Rttanor oil, which t 5- nut nuw known in Egypt, was the oil expressed 
from the kernels of Balanites asgyptjafd (the Htglig of the Sudan), a 
tree that at one lime was abundant in Egypt, but which, though it 
still occurs in Upper Egypt and in Kharga Oasis, is rare, and sdll 
more so in the Deles, where only a few specimens grow tn gardens, 
though ii is plentiful in the Sudan ^nd in Abyssinia, 

Theophrastus states* that the kdanat was an Egyptian tree, 10 named 
from the ihni because this was shaped like an ncom (hulmQf) and that 
the oil chief!y used in Greece for making perfumed ointments was that 
of the Egyptian or Syrian Pianos/ the former being the more receptive 
and keeping die longer and. therefore. being the more (ujtabfr for 
choice perfume!, Pliny s&lt** due oil uf iida/Uts was one of die 
ingredients of dsr Mrndesian ungumi. 

The fruit, which in appearance romewhat resembles a date, consists 
of a thin, brittle shell enclosing a fleshy mass, inside which is a hard 
kernel j this kernd furnishes die ml, which h slightly yellow in colour 
4nd is highly prized m the Sudan, 

The fruits and k stones r have been found frequently in Egyptian 
tombs and there are 3 number in the Cairo Museum stated to have 
been obtained from Gcbdcin, lm t unfortunately the date is not recorded, 

* Ahmed Eakv ind Z*kv Ufctmkr, Arckmt Egyptian Cheese, Ammztes iu 
Ssn-kt drt dim ftfintii Jc f Egypt*, 41 (1541! Pp =05-3^13 
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Newberry identified severe! hundred fruits and 1 ^t&ues ' of Twelfth 
Dynasty dale i'rmnc! by Petrie zi Rabun* and Qwhdt found stones of 
the umt date in Upper Egypt,' 

Brn Oit 

Ben oil is the oil expressed from the nuts of Moringa ptttygosptrma 
(Af. deifm) and Morin go jptnx+ the oil from the two species king 
practical! v identical/ The Morin go opttm is a small tree with whip- 
like branches scanty, minute leaves and pink flower* that grows in 
Egypt af the present time jnd i-i pmbibly indigenous to the country. 
The refined oil lias a jdlowish colour, a sweet taste .md is odourless 
and doe* not easily become rancid, im which reason il is much esteemed 
in the East lor making cosmetics, for extracting perfumes from flowers 
and for cooking. The nuts, which are somewhat like three-sided hasd 
nuts ft he sides being curved), consist of thin dielb containing large,, 
white, oily kerntk and arc m a lung |»d. The mils of Metings arabia* 
wz imported Into Egypt lhm% Ceylon and southern India and arc 
eaten by women who wish to grow fat.* 

Ten nuts of Morin go aptrr* were identified by Newberry from the 
Grates Roman cemetery at Ha wars. 1 

Conor Oil 

The mint oil plant grow* wild u> Egypt m the present thy and, 
since the seeds have been found in graves as early as the Badarian 
period/ the phot possibly is indigenous in the country. 

Herodnrus, Diodorus/ Strabo 1 and Pliny 1 n all mention the use in 
Egypt of castor oil for burning in lamps. Herodttfiu ujtcs that the wdj 
were either bruised md pressed, or masted and boiled in order to 
obtain the oil, which bad a strong smell: Strabo states that the oil was 
used by the pooler people and kbourm, both men and women, for 
anointing ihc hotly: Pliny says dunt in Egypt the oil was exiracred 
without employing either fire or wate^ the seeds being first sprinkled 
with salt and then pressed. Pifwmrafa stales 11 that castor oil was 

1 P. E. Nttrberry, jn K*4m s, OmwB and tLu m, W. M- F. Pane, p. 

1 J. E. Quibdk T/if fimertffcttij pu p 

s Anan t Butt tit* imptnal tfttiitulr* 38 [n^ol jy. 

• A- H. Duct*. Euti tut /r gtuptt ur, ante it tiarptetcm da f-Aor. 

mjcif t tiu Haiti, in \Wm it J "Inn ffitrpit. i^l, it. up, «, $&. 

1 P E Ncwtvny. in KjMriff, Curat- .uti Hmwjn, W, M V Pcirir. p. 47. 
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prepared in Egypt by grinding the seeds in n mill, putting the ground 
mass into baskets and pressing it. 

Both castor oil ind castor hemes figure largely in she pharmacopoeia 
of ancicni Egypt -mil ire mentioned frequently as medicine in the 
Papyrus Ehen 1 : the nil is still largely used as a mnlidnr at iht present 
day and in Nubia it is used also fur anointing the body and dressing 
the hair. 

Colotyrtth Oil 

The eoiocynth grows wild in Egypt principally in the desert and 
large! in Sinai, bur it is cultivated also m a slight extent for the fruit, 
which contains an active principle that has considerable medicinal use. 
The seeds when pressed yield an nil, which is not now used in Egypt. 

i^auec Oil 

The lettuce is cultivated largely in Egypt, and especially in Upper 
Egypt, far the sake of the oil obtained from the seeds, which is used 
as a salad oil and in cooking. 

Ltmecti Oil 

Flax was extensively grown in Egypt from a very early date for the 
sake of the fibre for making linen and probably, thtTfi"re, linseed oil 
{which is tile oil expressed from the seeds of (he flax pbnt) was known 
also at an eirly date, though the first record of ir that can he traced 
U of the Ptolemaic period.* It was used probably for cooking and for 
burning in lamp, for which purposes it it still employed by the poorer 
classes in Egypt The principal present day value of linseed oil is, 
however, at a pint oil, on account of its drying properties, but it was 
not employed for this purport in Egypt, or elsewhere, so form is known, 
even as tale as the Roman period. 

M.ilaSutfirurrt Oii 

According to Farmington * much mai.ib.itlimm oil was produced in 
Egypt from raw nufT imported from India.' 1 oulaba thrum being (be 
leaves of cinnamon.* 

* G. P. Bryan, Tkr t’apynn Ebm, 1 See p, 3*1 

1 E. H* Wirmipipon. the Commtvrt Art* reIt 1 he Roman Emftr? md tne’«, 
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Olive Oil 

In the hieroglyphic retards of ancient Egypt olive irccs, olives and 
alive oil are seldom mentioned, thus all that can be traced are as follows ■ 
two references to a acred olive tret at Hcliripnlt* in the Pyramid Text* 
(Fifth and Sixth Dynasties) 1 ; ,t reference to olive oil, which i* included 
among spoil from Syria; on a fragment of a will of a mortuary temple 
at Fifth Dynasty date at Abusir 1 ; lour references to olive-lands in the 
Twentieth Dynasty*- 4 ; five relcrenecs to olives, one of New Kingdom 
date' and four bom the Twentieth Dynasty,* and a possible reference 
to alive oil also a copy of a fragment of a mural {minting of die 
Eighteenth Dynasty showing a unall part of an olive tree with several 
olives growing on it,* R diner >niic* that ‘ Olive oil was certainly 
imjx-jricd from Palestine and Syria during Dynasty IV.'* 

The classical writers supply .lddirional information respecting the 
olive tree in Egypt, thus Theophrastus (fourth in third century ».e.) 
states* 1 that the olive tree grew in die Thebaid, which statement is 
copied by Pliny," and that * The oil produced is not inferior to that of 
■jut country, except that u has □ less pleasing smell, . Strabo (first 
century H.c. to century aJj.) jays 11 of the Arsi noire Nome (the 
Fajttm) that * It it the only name planted with large, full-grown olive 
ntew which bear fine fruit. If the produce were carefully collected, 
good oil might be obtained, hut this care is neglected, and although 
a large quantity of oil is obtained, yet it has a disagrecthle smell. (The 
rest cjj Egypt is without the olive tr«, except the gardens near 
Alexandria, which are planted with olive trees, but do not furnish any 
ml),’ Pliny (first century aj>.) write*” thaT * In Egypt, too, the berries, 
which are remarkably meaty. «* found to produce very little oil. 1 

‘ E %>ri«r!. Ui tent, in pyntmkki P.g-.ftiennet, f^rj, j.. ia (par. irS); 
F ii (jar. K3>. 
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Muhatfy 1 and Grenfell 1 both point out that in the legitimation of 
Ptoion? Fhibdelphus (285 to 246 n.c,) oomemUtg oil? and oil-preying 
in Egypt there is not any reference to olive oil commenting upon which 
Bevan says, 1 j Olive trees grew in the Fayum, bur olivcnildoea not seem 
to have been included in the monopoly/ lilt reason h not apparent, 
though it might possibly have becu that the nil produced win too insig- 
mfitinf in quantity iu l>e legislated for, Olives are mentioned in the 
Fay urn abooi 157 " X/ -*nd ymmg olive Jtreei of dir same dale 1 in 
356 p.c r One papyrus mentions the planting of olive shoots* and in 
another olive groves arc re ter red to*; in 255 i.c. one papyrus 1 mentions 
die planting of olives and another* the planting of 3,000 shoots and 
it u stated rhat the Egyptian olive is only suitable for park* and not 
for olive-groves *j in 251 b t c. olive shoots are mentioned 1 *; olive oil Is 
referred to in the second century \j>. u and olive-yartL on several 
occasions ranging in date from 94 to a+d* no, 13 The mere meaitinn 
of olive oil, however, is oo* proof that it was of Egyptian origin, since, 
as already &bowo* this oil was imported into Egypt tram Syria und 
particularly at a late date also from Greece. C. R. Scott, writing in 
*837, that is during the reign of Mohammed All, states* 3 tiiat ' Vast 
tracts of land iiave been planted in various parts of die country with 
olive and mulberry trees/ In 19m, G + Bonaparte, of the School of 
Agriculture, Cairo, states 1 * that the olive tree was only cultivated in 
Egypt ® a very litnited extent, chiefly in the Fifum and that the 
tniitt weir pf^ir in oil. Jn 1927, Newberry writes” that the olive tree 
' is only cultivated in a very few gardens in Upper Egypt at the present 
day.* 

1 |. P. Mahjfly, m Rttremtc L*Mj af Pt&itmf Philadelphia, S. P. Grcnfdl, 
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Roller smJ w j Lew, but only very few, olive trees in tbcoasca of Dakhla 
and Klt^rgi in die western desert/ Beadudl says 4 that ’ - . olive* are 
grown m both KJwga and Dakhb, hut only in comparatively small 
iiuannilc^p Ball ami Ecadncll say 1 tlaar V. . . olives * - - aw grown in 
great numbers 1 in the0211$of Babarii. In 1923 Bdgravc ertimated that 
then: were ica Siwa nidi about 40,000 fruit-bearing olive trees. 1 
Accurdmg to the local pros, the Egyptian Government recently has 
planted j oonsiderable number of olive trees in the country to the west 
of Alexandria. 

The facts enumerated seem to show 1 that, although the olive tree 
grows abundantly in the countries on all titles of Egypt \jluiss the 
Mediterranean to die north in Anatolia and Greece : on the north-tajt 
in Palestine and Syria : on the south in Abyssinia, where there are two 
kinds that grow wild, and on the west in Siwa and in Tunis and 
Algeria) it has never accommodated itself well to the condibona in 
Egypt^ and that although the Graks T who were accustomed k> the 
adtivation « t die olive tree in their own country, tried rn grow it in 
the muit likely localities :n Egy pt (the Fayum and the neighbourhood 
of Alexandrine it never really flourished and from an oil-producing 
point of view it has always been a irii we. 1 Newberry has shown that 
the region adjoining the Nile Delia oti the west was probably the 
original home of olive culture and the most ancient centre of commode 
in olive oiL 4 

The evidence from die tomb* for the cultivation d the dive tree in 
Egypt is very vTiinty and does Wot carry' it farther hack than dir 
Eighteenth Dynasty* ihe pe? 2 '«-l when Kdmer states that probably h 
was introduced into the country/ The principal discoveries that can 
be traced arc (j) in the tomb ot Tut-ankhamun, where diere was :» 
large tuneiary tmuejurt of pcr&ca, which contained a few very mull 


1 Sir AnnJiuJ Huffer t fW t* Mfppt. tn Mem dt ttmt d'£gyptt> 1 (1^191, p K?. 
1 fcL (. L EkadnrU* -In Outs, 1909, p. 22® 

*J- Rdi ini! H. I I- Beaditcik Ribarzi Qjw v its Tvpognphy *nd GreJ^jy, 
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1 C. Dairymptc Bdgmvt, p. 17 ft, 

■ Tiic r -iion fnr thh in prolmbEy jinmanEy the scanty ranilif! an list nnrlhem 
LL»3\t l>: E^ypi ai campirni with lLue m 1 tic aihei l*x>ieilii \t$ named, even js 

compiled wish Tuan aiyJ Algeria, where djcrc ace w&wiKmm nw the a«o« that 
prcduilste the rain. 

4 P , E Newberry, Fnu- Gn Seezrtf Lmderr?* Je/riwf 1 ja, iqjjJ. Pi. * 

J 

r L Kenner. (a) Dir Gffpffc^jsrrfl rm v p. jg. (A) m SjjjY Yr 

I 1 fact. /orfff d arr A jt«r G?3 T N P' S J3' 
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olive twigs 1 and three wreaths partly composted of olive leaved; (£) in 
the Cairo Museum there is a small twig with Leaves of the olive tree 
marked as having been round by Sdmpardh at Thebes and dated to 
the period Twentieth to Twenty ^diith Dynasty i (r) there ts also in the 
same museum a similar twig soiled to have been found by Mupen at 
Gebekin and not to he earlier than the Ptolemaic period; (J) Eratrn 
rdcis 3 to olive twig* and leaves ^undated) in the Berlin Mu^um and to 
funeral wreaths of dive leaves (undated) in the Leyden Museum jnd 
(e) Newberry identified two olive stones from the Graeco*Roman 
cemetery at Hawara.* 

R*uh fh O U 

This oil# which has a disagreeable smell, was obtained from the seeds 
of the radish {Raphgwu salivas) and Pliny states 4 that the radish was 
held in high esteem in Egypt cm account of die large amount of oil 
that was extracted from it Dfcacondes states 1 that the oil was used in 
Egypt medicinally- Although the radish is still grown plentiful] y in the 
country# the oil n no longer prepared. 

SnQimi cr OH 

Safflower oil ts the oil expressed from the seeds of Carthamm 
fifxctorius or false saffron, winch is cultivated in Egypt at the present 
day chiefly for the sake of rile ad, which is an agreeable, bland od 
extensively used for salads and cooking. 

Pliny mention jj the safflower' w hich he calls by its Greek name of 
fjtecof p Ai\d statei thai it was esteemed by the Egyptian! ran account of 
the oil it produced Else where,. however* lie seems to confuse the 
safflower with the netik,* from which he says an oil {emdihnm ¥ which 
apparently should be tmmmm and k mcanum in anonher MS. 
reading)' was obtained* 


1 Howard Cat:cr, The Fomh vf J it# p* 

: P- E Newberry, m Appendix Ul Y in The Tomb of Ttki*r*\h-Amrm l n. 
Howard Cuter, jip r 190-i. Set lino H. E. Wuilixk# MjiwwIi used M dit 
Lmbiilftiing of King Tut-ankh Anicn, Pxper So. to. Mri Mwrum of Art a Ntn* 
York, i«i. 


T A. BfJtilC fournji of RuUny, lB?g, 
1 I s . E Ncwb*7ry 4 tfi Hjji'jw, Bftkwi 


mu and Amnoc* W. M. 
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Tile suggestion, already referred »/ that cneco; oil was 

made from the seeds of the thistle ur artichoke is without any support 
from tl ic facts. 

Sesame Oil 

The sesame plant, whkh according to Munch lei is probably of 
tropical African origin/ u grown plentifully in Egypt at the present 
day on account of the oil, which is expressed srom the feeds- This oil 
ii of a yellowish colour, clear and iree from odour and has a bbnd 
agreeable taste. La 256 &.c, both sesame seed and sesame oil are men* 
honed. 1 Pliny refers to Egyptian sesame utL* 

lifts of Oils and Fats 

Oil* and fats wot employed in ancient Egypt for caring. cooking 
and illumination; for anointing both the living and the dead; for 
libations; as a base for perfumes; as medicines and vehicles tbr medicines 
and doubtless for many other purposes. 

In addition to the large local supple- oil aba was Imported from 
abroad to some extent from an early period and to art increasing extent 
bier, thus in the Eighteenth Dynasty there arc records of oil having 
been brought from Naharin." Retenu 1 and Zahi/ all in western Ada, 
and in the Twentieth Dynasty from Syria/ 

Betswm r 

The only wax used in ancient Egypt, so far a? 15 known, wjj 
beeswax, which was employed as an adhesive*; for permanently fixing 
the curls and plaits in. wigi J '\ in mummification 31 ; for coating painted 
surfaces 11 ; as a paint vehicle in the encaustic process of paiuung^; at a 
very bee date f at covering die surface of writing tablets 11 ; for ship 
building 1 * and fur making magical figures. 14 

it docs not y-em to have been the custom to place beeswax in tombs 
and no record of its having been so found can be traced, bur at E| 
Amarna a piece was found in a house/ 1, 

a S« p. 381 1 ft- Msjscnier, A. Atamuti Flam of Egypt, pp, £#4^5* 

I A S. Hunt. J. C. Sit - ly 2nd C C- Edgar, The Tettunis Papyn, m \?irt !»}, 

Nn. 844. 

f iv; 7. 4 Ii, H. E 3 rraJ!«S, Qp. nr, it* 4^3- * it: 473, 491, JOO. S*B. 

T ri : 462, 5ig> 519. 1 iy • 233, * See p. 7^ lil See p 4a, 

II See n. 347. 11 S« p. 401* 11 Sec p. 41W L * See p, 416- 

11 M, K$nmi»C /# rfcc T/rirrf Ceahtry B.C - f p- 1=3. 

11 Lurtif « Gsilhrda La fxune momitife J* i'*ncim*e Egypt*, n_ pp ~^-S_ 

L ' T- £. E' 1 rei and C. L W<jottcy f TAr dify 0/ A^h*naten t i fc p, 15, 
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PAINTING MATERIALS: WRITING MATERIALS 

Painting Materials 1 


The freshiic** and brightness of the colours of the old Egyptian tomb 
paintings have often been commented upon, and ft is sometimes 
assumed that die pigments employed were yudi as do not exist at the 
presentcLy and even that their nature is unknown, This* however, if 
not so, j* they Stave horn analysed frequently, and. with very few 
exceptions* the) are either naturally occurring minerals. Finely ground, 
dr they have been made from mineral substance*, to which fict is 
primarily due their excellent state of preservation 

The colours employed, raking them iff alphabetical order, were black, 
blue* brown, green. grey, pink, red, white and vdlow* which may he 
separate! v considered, 

Bhf)( 

The black pigment was almost always carbon in some form, though 
possibly not always Ui the same form* generally it ii in a very finely 
divided condition and consists of soot (probably scraped from cooking 
vessels), but occasionally it is fairly course. Soot, however, if care- 
lesdy collected, or if collected from masonry or plaster itidaccf, might 
be contaminated with prridn of mineral matter that would give it a 
coarse texture, 

! examined twelve different specimens of black pigment* one of the 
Fifth Dynasty, three of the Sixth Dynasty, seven of the Eighteenth 
Dynasty and one of the Twenty-third Dynasty* all of which were 
carbon and eleven of which were fine soot, but one of which 
(Eighteenth Dynasty) was coarser than is usual with soot, and unfbr 
tuiucdv in this particular case the amount of material available was 
too small for any detailed analysis, 

4 A brief account of piling marrriili and method* i* giro by Mft Panics in 
jt&ftmJ F.fi fiij-Ti Pam ;m gt , 193& pp xxxi-xlfl, 
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Laurie found that a black pigment of the Nineteenth Dynasty ww 
powdered charcoal f : Spurrcli identified a black pigmem of the Twelfth 
Dynasty from Beni Hasan as pyratattie/ a biaek ore of manganese 
diat occurs pkrtrifiil]) m Sinai * the bone black reported by Bckr* needs 
.nnftnnatiufl l>efort it can be accepted, as Brkc *Utes that the teeog 
nil ion w.n made ' without the aid uf chemical analysis/ A blue-black 
pigment, not identified* but of which it is stated that it does 1 not seem 
to be pounded charcoal/ * h fcituwo from the ptedymstie period, and 
the black pigment of the gessorimen object from the early predyelastic 
period, found by Myeri at Artnanr. was carbon/ 

Blur 

The earliest blue pigment thar can be traced es. as is only to be 
c.xi Metal* a namnllv occurring mineral, namely azurite (chessylittb 3 
blue carbonate of copper that is found native both in Sinai and in the 
eastern desert. This wai identified by Spurned from a shell used a* a 
palette found at Medmn (Fourth Dynasty)* and, aiTording to the same 
authority, the colour employed for painting the mouth and eyebrow* 
on the doth that covered the face of a mummy of foe Fifth Dynasty 
was also azuritc.* though he adds, 1 It looks preen from age and 
mining which it an accident/ With respect to this same mummy, 
however, Petrie says/ 1 The eves and eyebrows were painted on the 
outer wrapping with green.’ and Elliot Smith states 1 that " the cy» 
were represented bv green paint 1 and also 1 that p The pupils, edges of 
the eyelids and the eyebrows are printed with green malachite pfrtte/ 

The principal blue pigment of ancient Egypt was an artificial frit 
that comitfcd of a crystalline compound of silica, copper and calcium 
(cakiwrrcopper silicate). This was made by heating together silica 
a copper compound (probably generally malachite), calcium carbonate 
and natron. Perm? show# th*i in at least one place the rilica used wai 

' A. P. Laurie. Thr \falertjh nf the FamZer't Craft. pp, 

* F. C- J. Sfunril Vejrr on Egyptian CWcmtt, in m AftrMKvfep&i fvurmh 

Lilt, Second Sene*. lt<r%5h p 

* G. T, Brkc, Of thr Cohort 9} thr Ancient Egyptian* in Trzftf. Roya! S&wty 
of Literature of thr LUC. (1645), pp. 4^5i» 

4 I E. QuibeF! ind F. W Green, firm^anpolit, u H p. 2t- 

1 $:r R Mnnd :m<i O, H* Mym. Cr *mmer of 7, p iji, 

1 F. C f fctifrrll, (c\op fit., p. Mtdu ”i jW M, V Pctrn). a w 

f W M, t. Perric, MfJum, p* iS. 

1 G, Eihnt 5mtih, Egyptian Mummiet, to fottmai vf Egypt*** Arekarot&tfy, 1 
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in the form of quarts pebble. 1 thar were employed ua .jetnunr of their 
practical freedom from iron enmpounds, which if present m more than 
traces Would have produced a green instead of' a blue colour. In the 
original description of this frit factory, 1 + alkali" merely is referred to, 
without any statement whether it was pcitaib or soda^ there being do 
evidence on this paint, btl£ fa a titer account Petrie rails it polish, 1 
though no proof U given that it was potash and tinte inch occurs 
itaiu rally in Egypt in the form of natron (which contain* t»tci of 
potash as an impurity), whereas potash would have had to be made 
fmm plant ashes, it seems much more likely that soda was used and 
the few analyses of this frit that have been published in no case show 
more than a very small proportion* if any, ol potash and in one instance 
a comparatively large proportion of soda. Vitruvius, too, states* that 
the Egyptian blue frit (which he calls ettndtum and which be elvi 
was invented at Akxiuufrfa, though it was known mure than 2 h u£xi 
years before Alexandria was built} was made by fating together sand, 
copper filings and natron (mfri ftttro). It will be noticed that Vitruvius 
makes no mention of calcium carbonate, which was an cs sen fad 
ingredient in the manufacture of the frit, but like the calcium carlortjite 
required for making glass, this evidently was not recognized a* such 
aod n although it must have been added separatdv when quart? pebbles 
were used* dm need not have licet* the ease when sand employed, 
Ai much uf the Egyptian sand is a mimirc of quart? and calcium 
carbonate. TheophnsvUu refer? m a mairrial that he calls {_yarim/ 
which he was invented in Egypt* thar w.15 probably this blue frit, 
and PJrny mentions Egyptian c&rultum * which he calk a kind of 
sand, which was possibly also this frit but the references to it ore very 
obscure. 

Thr composition of this frit has been investigated by many chemists 
beginning with Sir Humphry Davy m [8*5/ bur more especially 
by Dr. W. T, Riu«Jl T who made specimens nf it, and brer by 
Laurte* McUnmcb and Miles, 1 who repeated and evTradcd Russell's 
wofk. 

1 W St F. Pflri?. Ts.H f/ jtpiur.^j, p. ;<r 

1 m M. P, Feme, Tie Art* mnd Cfsfnvf A anr ns Egypi f p i%j 9 

1 Dr ArrAimfvra , ns : ti, r. 

* Htwry of Stones. JcVm 

l mm: 57-& 

* Some ExpenmtriZs jntl Ofarmifumi qu the Colours «j tn Painting i\. M* 

■tncnrsf*, m Fill- Trim.* cV 

' W T. RuiitU, Egyftmm CoUun, m * fW, M, F Fctriej p pp. 44-* 

1 &$»€, in nfr. Royal Society. \ (1514). pp 418-3$ 
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The due when this I’m war hm used is uncertain, but ii has been 
found as early as the Fourth Dynasty by both Spurrell 1 and Laurie,' 
the former of whom examined specimens from the Fourth, Twelfth 
and Eighteenth Dynastici respectively and the latter from the Fourth 
and Eleventh Dynasties, Soule luund it in the Fifth Dynasty tomb of 
Per-neft* and 1 examined thirty specimens of blue colour that proved to 
be frit 4 (Fifth Dynasty, lour 1 ; Sixth Dynasty, two; Thirteenth Dynasty, 
two- Eighteenth Dynasty, nineteen; Nineteenth Dynasty, two; 
Twentieth to Twenty sixth Dynasty, two^ Whit is described as * a mass 
of powdered blue crystalline colouring matter' was found by Reisner 
in the Myecrimu Upper Temple (Fourth Dynasty), hut apparently it 
was not analysed; it is stated to be * pari of the original funerary 
equipment * and is described as ‘ the line granular Hue which is used 
in the wall paintings of the mastabaj/ 1 It seems probable that this 
was the usual artificial blue frit. 

In addition to its use as a pigment the frit was m^d e into imalJ 
objects, at examples of which may be mem toned a cylinder seal of the 
Sixth Dynasty 4 ; a cylinder, also af the Sixth Dynasty 4 ; a small sphinx 
of the Nineteenth Dynasty' and beads of various dates. Miss Hodgson 
has shown that if the frit is powdered very body and mixed with water 
it can be moulded, and il then dried and tired the obiecii retain their 
shape,** 

Laurie say* of this ftil that It was used not only in Egvpt, but 
also in Rome in imperial times, as die universal blue ibr fresco- 
painting*. 11 and that il ’ disappeared from the artist's palette some¬ 
where between die second and the seventh century.’ " Specimens of 
this frit found in Italy may be seen in die Naples Museum 

It is stated sometime* that powdered lapis lazuli and even that 
powdered turquoise were employed as pigments in ancient Egypt, but 


K t. r, Spondl, t-j> 'ip at, pp. 127, 1*8, (<H in Affirm, pp. 26-5. 

* A. P. Laune,(a> up. Cl/., p, 14- (/■> AaeifW PifmmlM and tkttr tdciUifiratBM 
t» Wor\i at An, in An fucalogtn, ijuv (1913), p. 317, (Vj«Ji of blue frit a« fairly 
Common anil date back to the Fourth Dynauty. 

1 C. R. 'Viliumv Tifc Dfconpion 0/ ric Tumi of fVr-iwA, ji. 27, » 34 

* A small pnuumcft id wtouriK* (unnmhiAed)quaitx wit found in every r a se , 
*Including the blue colour in the itueripwru bt the pyramid ol Unas at Sacjqarn. 

* C A Reisncr, JtfrwrruN, pp, 1 If (item 53), 237, nS. 
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'* A, P. Ltuiie, Tit Pointer'r bietkodt and JWarmafc, p. 95. 
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there k no evidence for the use of either and eansiderabk probability 
that they were not employed. It if mie that an excellent and pcrjuMirnt 
blue colour^ ultramarine, may be obtained from lapis lazuli by a process 
of levigating the finely powdered mate rial, bur the yield is very Inw, 
being only about i per cent and there is no proof that dm was know n 
until about the begintung of the eleventh century a_b Much o( the 
ultramarine iucd at the present day is aniitilkial product nm made in 
rhe early nineteenth century. 1 have proved expcrimemally that Japis 
lazuli merely powdered give* a very poor bluish-grey cdour* Turquoise, 
too, would also make a very poor pigment* and it would have been 
much too precious for use on the large scale required for tomb painting, 
even if U could have been obtained in lufikicnt quantity. 

The me of a cobalt pigment wa* reported by Toeh from the Filth 
Dynasty tomb of Per-neb* 1 but the accuracy of this was questioned by 
me many years ago, and it has since been shown !>y Soule that the blue 
colow m this tomb is a calrium^oppcr silicate and not a cobalt blue/ 1 

Sometimes Egyptian blue pigments, permanent as they usually arc* 
have undergone a change of colour, thus the trefoil marks on the cow 
couch from the tomb of Tut ankliamun* although now of a very dark 
brown* almost black, 1 colour, manifestly were blue originally and 
still show a tilde blue underneath the black, and as the material is 
granular and gives the test* lur copper* it may lie a deteriorated blue 
frit- The background of the painting of the cylindrical alabaster 
1 cosmetic jar with the reoimbent figure of a lbn on the lid* from 
the same tomb, also was blue originally and was still slightly blue 
in placet when first examined . 11 It was not found possible to cake any 
of this pigment lor analysis without damaging the object and sis nature 
was nut drier mined. Also irs some of the tomH fur example that of 
AmciiophU 11, the blue colour has darkened in places and has become 
black or almost black and this does, not apjiear to be due to smoke, 
which if the usual cairn of blackening in tombs. 

Brown 

Certain brown pigments of the Fourth Dynasty examined by 
SpiLrrell were mode by painting a red colour aver a black, though 

‘ M. Lodi, Tk* Pigmi'nli jmm tkz Tut fib o/ Pii tirfr, in fomttji uf fml * 
CArmutrj, 4918,11 ug, 

’ C* K- Wftham* t VP, «>., p. ay, w.i± 

1 Suite covered with mdted piuimi wax and imthcr darkened* 
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generally die brown conristcd of ochre, a natural o&kk of lion ' A 
specimen of brown pigment used far painting a box of Eighteenth 
Dynasty date examined by me consisted of oxide of bon and gypsum* 
but whether the mixture Was cmninil or artificial it was impossible co 
determine, bur natural mixtures of this nature ire known, A good 
quality of brown ochre ijccujs Id DakhJa oasis- 1 

Green 

It is accepted generally that the green pigment ot the ancient 
Egyptians owes its colour to copper and mainly two diilertm materials 
were employed, one being powdered malachite (a natural 01c of copper 
that occurs both m Sinai and in the eastern desert), which was employed 
for painting round the eyes as early as the Badarum and earliest pre- 
dynattic periods 1 and the other was an artificial frit analogous to the 
blue fm already considered. A green colour of predyrustic dace is 
described as being " bright green, granular in structure, probably 
pounded malachite **. SpurrcII records the use oi malachite ami 
malachite and gypsum in tomb paintings of the Fourth Dynasty' and 
in Twelfth Dynasty tomb paintings hr found both malachite and 
chrysorolb (another natural ore of copper), the former pTtAwtdiiatmg*, 
Soule identified the grten colour imm the Fifth Dynasty tomb of 
Per-neb as malachite/ 1 found malachite in a Fifth Dynasty tomb 
printing at Giza and the green on two boats from the tomb of T ut- 
ankhamun was not frit and may have been malachite, but the green 
colour m a Sixth Dynast}* in mb was riit, as also were six specimens 
from the Eighteenth Dynasty, one from the Nineteenth Dynast) and 
out from the period Twentieth to the Twenty-sixth Dynasty* A green 
coloured plaster from a suck of Eighteenth Dynasty date was found to 
owe its colour to a mixture of blue frit and a yellow colour that was 
not identified, but which was hoe: yellow ochre and which w&t probably 
an organic material. Spurred, who examined the pigments ftom certain 
Twelfth Dynasty tombs it El Bcciheh for Newberry* stated that the 
green was chrywcolli in some mstauce* and a mixture of blue trie and 

1 F. C. ft Stowed!, m Medum n p. ay. 

1 H- J, L HtjdodL, DtiHh Gum, p ivo> 

’See p. 99- 

* J. E r^uibrta aim f. Wi Utcen. u # p. at^ 

1 F. C. |. SpurftU, in The Arch* fvwnul, ui a Second Senes, n 11895), 

Pf *7 

* C- It, WtUianu* op, ar„ p p. an, a. 54. 
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ydkw ochre in others/ and Liyard tutes 3 that die Egyptian green 
wfli* a mixture of yellow ochie with the tritreous blue/ 

firry 

The un den t Egyptian grey pigment was generally a mixture or 
black and white, in die Fifth Dytosty tomb of Per-neb being a mixture 
oi' gypsum and charcoal/ and Spun elf found 4 grey pigment hum the 
Fourth Dynasty to consist of a mixture of a pdc ydhwish earth and 
bmp black/ 

Pm\ 

A pink colour was not unc omm on in the New Kingdom, thus it is 
re corded imm the tomb of Amenanhct (Eighteenth Dynasty) 1 and 
Cram the tomb of Menkfaepctrasonb* and I have noticed it in fhc tomb 
of N’oiertan (Nineteenth Dynasty) where it was used to a considerable 
extent GUntiflt sites' that 1 in the New Kingdom pink odour ™ 
regularly obtained by simply mixing red and white/ tail no reference 
ts given to any analysis. Hie pmk, however, at ihw date was certainly 
due to oxide of iron- A pink colour from a tomb painting o! the 
Graeco-Roman period was identified by Russdl as consisting ot muddler 
(obtained from the roots of the madder plant, a native of Greece, often 
called Turkey red) on a hast of gypsum 1 anti a similar shade o i ujkmf* 
probably of the same composition, it sometimes pfwenl on ccafSm 0! 
this period. It seems hkdy iliiit this madder 00Lour was introduced 
into Egypt by either the Greeks or the Romans, a? the former probably 
knew it and the latter certainly did. since there are specimens ol it in 
the Naples Museum. 

Rrd 

The principal red pigment ol ancient Egypt, and the only one until 
a very iate date* was red ochre,, a ruturaJ oxide o\ non that occurs 

> Letter dated Much a&h, hum Mi. Spumll to Profit Newberry who 
his kindly ilhrmed me 10 make uce o* u 

* A. E Layanl, A r tJwwA s u (ja>4)h F* J*0- 

* C, R. Wilhimuof. ftf-, p, 35. ff- *9- 

■ F. C. J. SpumrR ui MwfcrJ», p. 

» M. de GL Davies ami A. U. Gardiner. TAt 2 >mA 0/ Amt*****^ p. 

1 N. and N. d* G. Davies, fAr TW 0/ « 

dsoiier, a. *5. „ . . 

7 & ft K. GlinviJEr. book rrrirw in /011W ^ Egjptkn AtchafvUtffi* kt 
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plamiutly in ike country. This ochre b sometime, called hematite 
and. although it b an amorphous earthy variety of hirimbce, it would 
be better 10 restrict the term hematite in Egyptology to the bhek 
metallic-looking mineral employed for carving into bead*, {ofil sticks, 
scarabs and other small objects, DioscuriJes says that the best red 
ochre W 4 J the Egyptian 1 

SeversJ red pigments of predynattk date identified m red ochre :*rc 
known 3 and the reddish colours <m the predyriastk pottery are mani- 
ittdy red ochre: SpumdJ found red ochre (which he calls red hematite) 
ini ahu red odirwus clays muted with fibrous gypsum bom the Fourth 
Dynasty 1 and red ochre (which he calls ground hzmaiite) and burnt 
yellow ochre from both the Twelfth Dynasty and die Eighteenth 
Dynasty 4 ; Rusidj found red ochre from the Twelfth and aiso from the 
Eighteenth or Nineteenth Dynasty* and I identified both ted ochre and 
red ochre mixed with gypsum from the Sixth Dynasty; ten specimens 
<j{ red ochre and one os red ochre mixed with gypsum from the 
Eighteenth Dynasty; one specimen of red ochre from the Nineteenth 
Dynasty and two from the period Twentieth to Twenty-sixth Dynasty, 
The Egyptian earths, sirsopii and referred to by Pliriv as being 

employed by the Romans for pigment purposes, 1 were aim tut certainty 
red ochre, Vimivim mentions red ochre from Egypt- F 

The usual manner of making red ochre in Europe before the modern 
methods of manufacture Ucm various by-products were introduced 
was by calcining yellow ochre, and though in any locality in Egypt in 
which yellow, hut not red, ochre occurred the btter might have been 
made tram the former by heating 14 this .was certainly not usual, the 
red ochre used being general !y the material as found naturally, and 
what evidence Spurrell had for calling some of the red ochre he 
examined ’ burnt yellow ochre p is not sUtcd, and it is impossible as 
a rule to dktinguiih one (turn the other, especially when dealing with 
A vcr y quanuty of pigment scraped from an ancient object A 
jfxd quality ochre oi a deep red ihaiie is found in several localities in 


f vj 113. 

1 f. Jr_ Qmbdl and f. U Green, op nr., p. wj Sir R Mood and O, ft Mw* 
Crmfittm af Armmt, i. p, iju G. Bruntai, Momg^da, p. c* 
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Egypt* of which two may he mernkmedp one near Aswan/ where it 
ivai worked undent! y, and the other in the oases of the western 
desert, 3 4 A Pom her of instances arc recorded in Egypt in which yellow 
ochre no a tomb wall has been changed to ted by die heat produced 
fmm 3 fire in die tuinlx 

A red pigment of Graeco-Ronun dale from Hawaii was identified 
by Rinatli as red lead* (a ted oxide of lead that occurs naturally), one 
of the few instance* which has bern reported from Egypt, though it 
was wdJ known to the Romans of Phny's day and probably was intro¬ 
duced by them into Egypt, 

While 

The use of white pigment for mural painting is known from the 
predynastic period/ but the nature of the materia] then employed, and 
nisD of that used on die pnedynastk pottery, has not been determined,, 
though it must have been dther calcium carbonate (whiting, chalk) or 
calcium sulphate (gypsum), as these were the only two white pigments 
known. SpuirdJ found gypsum from the Fourth Dynasty 1 and from 
the Eighteenth Dynasty/ hut caLium carbonate from die Twelfth 
Dynasty at El Bersheh*: Ruweil found gypsum from the Graeco- 
Roman period it Hawara 4 : 1 identified calcium carbonate from the 
Fifth Dynasty; calcium sulphate from rhe Sixth Dynasty; twelve 
specimens of calcium carbonate and two of calcium sulphate from the 
Eighteenth Dynasty and calcium carbonate from the Twenty-third 
Dynasty. Both calcium carbonate and calcium sulphate occur plentifully 
in the country. 

Yellow 

Two different yellow pigments were employed by the ancient 
Egyptians, one being yellow jjehre* which occurs plentifully in rhe 
country and the colouring matter of which is due to hydrated oxide 

1 L Nu&im, ^hrrrni/i of jEwtoW lateral m tAt Offtru of Egypt* In Hr port 
of Cvngth Intern. J? GJvg, Le Cmtr^ Amt j iti (tpati), p 164. 

* W. F. Hume, Expi^rt. Notts to arc Gtoi Mmp 0/ Egypt, p 3B 

1 H. I, L Br-ilndl, Da\Ah Oedt 9 pp. g^-foo 

* W. T- Kntidk tn Mtattm* pp. 44 i 

" |. E- Quibdt «k! F, W. Green, op. tit , p. 31* 

4 V. C J, SpomHk in Mtdum* p. iS. 

s F, C. J. Spurrelh in The ArtL fottrnjf. m, Second Scricii, n (ifk*5\ p. jp. 

1 Letter dared March sfith* t&qj. (toio Mr %narrdL m IWcir^r NVwfceiTy, 
who hu tipcUy allowed me to mute me o£ it, 
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of iron, and die other being orpiment - natural sulphide of ancnic. 
Yellow ochre was used in predynastic times 1 1 SpUttdJ found yellow 
ochre from the Fourth , 1 Twelfth^ and Eighteenth Dynasties 1 respec* 
tivdy and orpimeiu from the Eighteenth Dynasty 1 ; Mac hay refers to 
the uic of orprnent in certain tomb? in the Theban necropolis 1 ; 1 
found ihar three specimens of yellow pigment from the Eighteenth 
Dynasty were yellow ochne imd eight were orpiment: one specimen 
from the Nineteenth Dynasty wa* ocher and two from the period 
Twentieth tfi Twenty-sixth Dynasty we/e also ochre ; Russell reports 
yellow ochre from the Graect^Roman period , 1 Petrie found a little 
orpLinent in the town iitr of Gurnb, probably of late Eighteenth or 
Nineteenth Dynasty date . 1 Yellow ochre occurs near Cairo* and in 
the oases of the western desert , 1 

At one time orpiment, originally the naturally occurring miner*! 
and afterwards an artificial produce, was largely employed as j pigment 
in Europe, but its use was discontinued on account of the very poisonous 
nature of the artificial substance. The natural mineral k however, is not 
poisonous and it was this that was used in ancient Egypt; in addition 
to its identification as a pigment on various objects and murid paintings 
A smaLl quantity of tile mineral in its natural state was Jound in a 
linen bsg in the tomb of Tut-ankhamun smd was examined by me . 1 
At orpiificnt, hj far as ts known* does not occur in Egypt, it mmt have 
been imported and probably from Persia, though it also occurs in 
Armenia and in Alia Minor: its use In Egypt cannot be traced earlier 
than the Eighteenth Dynasty, 

Point Brushes 

These have already been described sn connexion with Fibres. 1 * 


Pain/ VtAides 

Much dutussion has taken place respecting the nature of the paint 


L J. f- QtiibdB aad F. W. Graa, op. <&„ p. at 
B F, C, f, SpurrcEf in SUJ«m r l. aS. 

* F, C. ) Spurrcll, in The drrk tenmd, iji. Second Serin:. n {1895), pp. 117, 
* 5 \-x 

* £ Mjdtay, On the Uu of Ikrtii itx and fcrun as Varnnhet m TAebam Tombi ¥ 

in A firings Ffiyety tfx?, p. 3; * W. T. Au_oci 3 f in hfedum, pp 44S. 

• W. %L R PcifK, Kx W Gitroh mi p, jl 

■ L Nawim, op at., n, ifrj. f \V F Humt, *p. nr. w p. ft. 

• ■*, Lueai h Appewii* J/, p 177. in Tht Tomb vf Taseirhh 4 *nrrt. m, Howard 

Ji See p. i6ol 
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vehicles employed in aneicfu Egypt The colour* uwd, which haw }uvt 
been described, were ordinary well known materials, bur in what scare 
were they applied? 

In modem pain ling prat lice there arc two principal vehicles, one 
being a mixture of j fixed oil that dries (fc. oxidises) an exposure to 
ihe air (nsttaDy linked all, though former Iv sometimes poppy seed oil 
or walnut ait) and a volatile oil (generally oil of turpentine, though 
rcccntlj snmerimn- -i Sight petroleum spirit) and H- other being j. 
mixture of water and some adhesive, often dte (gelatine or glue) or 
gum. Paints of the Grit Land arc oil paints and those of die second 
kind air tempera pints (distempers! 

ft t* manifest on examination thfli the .indent Egyptian pointings 
are not oil pin rings, lull tempera painting*. 1 Although linseed oil 
probably whs known in Egypt from a very early dare it was not used 
for painting until late, probably nor until about the sixth century a.p. 
or after. Oil of turpentine, too, although certainly known in Pliny's 
day, since he describes a method of making the crude product,* and 
also probably to the Greeks at an earlier period, J was not employed for 
painting at that time and petroleum spirit is entirely u modem, 
produce. 

The ancient Egyptian painting bring tempera painting, it follows 
that »mc adhesive was used in its production, in the vime manner a* 
size and gum are employed to-day, since 31 though pigment*, iudi a?, 
soor ;ind red and ydiow ochres, wtlf ;idhcK to piaster and ^fnnt I r> 
some extent if applied dry. and al[hough the ochres wiB adhere still 
better if wetted* others of the ancient pigments, such as aturitc* mala¬ 
chite and the blue and green flits, will not adhere without some binding 
material, Tire poirihle and likely materials to have been used seem to 
be limited la sbe (gelatine, glue); gum and albumin (white of egg}* 
which have already been dimmed" 

One material used in Egypt for painting and lor costing pa in rings, 
about which there is no uncertainty, a beeswax Its use for mural 
paintings seems first to have been pointed out by Macfcay* 1 who 

1 Excluding painting rsemfed with a wax medium which will he described 
u-pjirality; see pp. 4 UI- 3 . 

1 KV: 7. 

1 A. LiMma, 1 CetUr -Tfff Proditrfi rmpltyrj I n Mtmrm firttrfW** in fvwtnat af 

Siphon jfrtlmtafofft, jcrn (1931), p, 16, 

* Sec pp. y, S p ii. 
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memfons eight Eighteenth Dynasty tombs in the Theb-m necropolis 
tn which rhrre is evidence of w*x p these ranging in dare from the time 
of Amenophis ! to that of AmeiKiphU 11. Although in some instances 
the want is intimately mixed, with the pigment, as though uwl i 
binder* in other instances apparently it has been applied to the surface 
oi die finished painting a* a protective coaling. Petrie men do ns the 
Use of wax 1 1 a* a filling of the hieroglyphs on the red granite coffin 
of Rame&su III in the Louvre; alio in inched figures on the wooden 
coffins/ He also states 1 * * 4 that * The use of wax over colours was noted 
on the late sarcophagut of Ankhnii at Hawam ' The use of wax in 
the Eighteenth Dynasty was also noticed by Spurred* who found it at 
EJ Amarna/ uid by de Garis Davies, who says with respect to the 
mural pointings in the tomb of Puycmrt, 1 A film of wax sccnu present 
on many figures* but whether this was a medium used with the colours 
or was applied afterwards u not dear, 11 I found one in stance of the 
use of wax in the tomb of Tut-anfehamun* where there was a wooden 
box having an incised inscription filled with yellow pigment (orpiment) 
that wat coated with beeswax, which had deteriorated, causing the 
pigment To appear almost w hite/ A similar use of beeswax, which had 
become s whitish h on a wooden coffin of late date hat been pointed 
out bv Carter/ The use of beeswax as a medium for painting war 
wdl known to the Romans and it described by Pliny/ who terms the 
method fc encausik painting/ and about one hundred portraits in thit 
technique of Roman age (second and third centime® a„ik) mostly on 
wood, but j few on canvas, used to place Over the faces of mummies* 
were found by Petrie in the Fayum province of Egypt/ The method 
of encaustic painting used in Egypt has been described by Edgar/ and 
briefh by Lythgoe/ A bow! of late date, probably Coptic, with 
polychrome designs in the encaustic technique U described hy Edgar, 
who states that 'The colour* foive been mixed with wax and put on 
with the brush/ M 


1 W M r Pel hr, n*!t fn Maries y'i Hrttrh, Ann rr?r Egypt p 38 . 

* F. t\ i Spurrell, in fAr A*xk. Jnurtmt, tsi. Second Sedo, u <l$oeV p, aw. 
f K de G. Davis, TA* Tomb &f Puyrmt* u TArfcr, i, p. u * 

* A- l ucif, li TAf Tfimb of 7 'ttf-an%k-Amtn i Hpw;ml Gaiter,. it, p v 180. 

' Howard Cirttf. Amraki j“w Vn r?t , 11 (1001), p. 144, 

1 mr 

T W, M F Petrie ftrtmli dnW JLfrirapAtf f/Vy 

*C, f- Hdpr t Gwn>"f?nFrtrffT Cvffiiti r and PomMfjtf, pp, sib rill. 

4 A M. Lythgoe, Juft Vet Mimsm Mt. Nr U York, v (laik pp, 6^-71 
tp C € Hd/jar, Crnrrt V«ht # No, ^^47, p. St, 
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Printing Groundi 

The principal material* used in ancient Egypt for painting upon N 
taking them in alphabetical ordrf B were CWivai, papyrus, philter, 
poucT)\ ^onc and wood Of these* the earliest to be used wa* pottery* 
and thii pointed pottery will be dealt with separately. 1 

The next material in chronological order was plaster, of winch 
several kinds wtre cm ployed, name!;., day. gypsum and whiting 
(chalk). The earliest mural painting known in Egypt, which is of 
predynastEc date T is executed directly on clay plaster 1 and this was also 
used as a painting ground at Utef periods, prdcularjy in ihe Eighteenth 
Dynasty at El Amaroa, wliere* both in the palace* df the king and also 
in private houses, the most beautiful pun ring was done directly on the 
clay plaster with which the walls of the sun-dried bricks w*ere faced. 
Tlie usual Egyptian plaster for painting upon, however* was either 
gypsum or whiting, the former being employed largely for mural 
paintings and the brier being used chiefly as a covering for wooden 
objects, mch as ctiffins, boxes and steLr, which subsequently were to 
be painted. 

Gypsum planter has already been considered J : a comparatively 
coarse quality was used for covering up faults and irregularities in the 
stone wall that was to be sculptured or painted Or both and on this 
waA laid a finer quality of similar planter in order Co obtain a smooth 
iurfia.ee, this Utter often being coated with whitewash to lil] up the 
pores before painting. 

Whiting plaster also has been briefly mentioned, 1 but may further 
bt considered By Egyptologists, tins plaster, which is a mixture of 
wailing and glue, is generally called * gesso/ hut the term is ambiguous 
and is used sometimes for gypsum plaster or for gypsum and glue 
plaster. In media: vis l Italy and Spain, gypsum mixed with glue water 
(size) wai employed by artist* to produce a ground for painting upon, 
which was termed gwo, an Italianized form of the .Latin word 
gyptam t which is derived from the Greek gypror. The term gwo in 
Italian, however, may mean any kind of gypsum or gvpsum plaster. 
According to Cennino Ceijnini (fifteenth century)" goso was of two 
kindly ger/o grojso r which was unjlated gypsum, and gttso snitiit, 
whUh was slaked gypsum. both being used with glue. Theophilm* 

1 Seep 43S, * J. 1 L Qmbdl and F. W, Greeu. op. nr J# n f p. ai, 

’SwV. 0 , ■ Seep. 95. 

1 A. P. Laurie Thr Mrtcriri j of thw Pmssicr** Crmfi f pp. 
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writing about the eleventh or twelfth century,* refers to the me of 
both riuked lime and glut and whiting and glue for coating skins as a 
ground for painting upon and Church states 1 that " The ordinary 
ground To: Italian and Spanish temper a-pain tings consisted either of 
whitening and size or ol burn: gypsum . . mixed with size." This use 
of two different materials for the same purpose and the application of 
the same name to both is very confusing. liven The New English 
Dictionary gives the meaning of the Greek word gypsos as 1 chalk, 
gypsum 1 si though these were synonymous, whereas they are twb 
entire!) different materials, and Church writes,' 1 Gesso, made of 
plaster of Pans and size, or of whitening and size ..An outstanding 
example of painting on whiting plaster is the casket found in the tomb 
ol 'i UMmkhatnun, which is a very ordinary wooden box coated on tile 
uutsjdc with this plaster, on ihe mrloct of which, exquisitely painted 
in colours, are miniature battle and hunting scenes. 1 

Stone was often painted or colour-washed. nnt only the itone walls 
of tombs and temples, but also stone statues, statuettes, sarcophagi and 
other objects, especially, though nor exclusively, chose of limestone and 
sandstone, other stones, however, including granite, alabaster, quartzite 
and schist 1 also sometime-) tieing painted. Before painting the scene i 
on the walls of tombs and temples a thin coot of whitewash was often, 
though not always, applied i>; the stone,* thus with respect to the 
pinhog of the walls of the temple of Mcdinet Habu, Nelson says, 
‘ As the wndnonc was too rough to take paint satisfactorily, a thro 
wjjh was applied to the stone be lure the colour was laid on.' T 

The use o! papyrus for painting upon is so well known that iw 
description it necessary. 

Canvai js a painting ground has been referred to already in 
connexion with the portraits of Roman date found by Petrie in the 
Fay urn.' same few of which arc on this malarial. Other examples of 
p.iint<d canvas are the sci-calkd ' painted handkerchief from Deir d 
Mmlineh,' j numher of small painted cloths of Eighteenth Dynasty 

1 A. P- Launc; op, fri-. pp, 157, 159-fo. 

J Sir A- H- Chakht Wr Ch.'-itu;**, ?/ fttruft find Ptitiumv. igj*. pp, 

* Sit A H. Ctemk, *p 11 P 

* Howard C ittrj =nd A. C. Mas*, Tht Tomb oj Tui*wbh-Am*n t 1, op, net, 
iii; FI* XXI, L-LIV. 

Hnin-:r, M\*- riiuti, ci, Ejy, 
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+ H. B, Nclwdj and Oihcn, M<Hmt Hb&m, i + p. ; + 

§ Seep 4ax 

1 Cano %liL>eutai. Xu J. jj|B^ 
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date th.it were fwmd at Dcu cl Baiun' and the painted linen shrouds 

s o well known from the Greek and Roman periods. 

Wood tftujIU wii covered with plaster beftire being ui?d ai a 
painting-ground, though this was not alwayj so, the paint vcpictinifs 
being put directly on the wood, especially in the cate of ttunhurt- and 
boxes, which often were pinted tn one colour only, usually red. white 
or brow n.] ib-yellow. 

Since die greater number of die ancient Egyptian paintings arc on 
the walls 01 totnfa and temples and since Ircsco painting is a common 
lorm id' mural decoration (as (or example* the palace painting* at 
Kmttsos in Crete and tht^se at Ttrytu on the mainland opposite, the 
paintings it Her-uhriLum and IVmpcii respectively jnd man) ol the 
medieval wall pannings in Italy) the Egyptian mural paintings arc 
often tailed Irescocx, which are paintings executed on a damp surface 
made camtit with lime and without an) other medium than water, 
which the Egyptian paintings never are. With respect to the painted 
pavement found by Petrie ai El Aimnti k the discoverer mates' that 
' the colours were laid on w hile the piaster was wet and even while it 
could still be moved by the brush, which suggests a true fresco and 
which has been interpreted in that sense." but fortunately I have been 
able to analyse a specimen of tins plaster kindly supplied by Prolessor 
S. R r K. GllftVltle, which proved to be gypsum con raining a large 
proportion of calcium carbonate {a very common impurity in Egyptian 
gypsum) and particle* of unburnt fuel. Professor Laune informed me 
that he found by practical experience thar gypsum plaster. if painted 
upon before it was thoroughly dry, would show brush marks. 

Olle interesting fact that may be mentioned in connexion with 
painting is that in some instances pigments have corroded the ground 
on which they wcjc painted, thus Mr. and Mrs. de Garb Davies sute 
that some of the colours eul away ' the plaitet + leaving depressions/ 
ami Mare and Winlock describe a (minted cannpibox where the 
pigment, probably blue, had corroded the wood in such a manner 
that whai were original) 1 painted inscriptions ore now mcidv a senes 
of holes m the wood, looking almost as though they had been 

: F. Navilk, The Xtih. D yttafJi Temple #i ei B4htm m HI, pp. 1% iG; 
Pb XXX, XXXI 

W M K Peine, 7 W rl A m«rea, p. li. 

' £■ K. K. GtanviHe, book, revtsw m fomrmtl cf Egyptian xiv 

1 ujtf), pp. 

1 UhHmuni;atel verfcaUy !xt .jIjo N. M Oa^jin and A. H. Giudiner, ^nnjfu 
Etf pmx in, p. nlvL 
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burned.' Hus is atiiihuied to the chemical competition of the pigment; 
but it Kcpit much more likely that in ail such ease* the liuit lies not 
with the pigment hut with the vehicle which was either acid when used, 
or benunc acid subtequeody, owing to chemical ilccompouttoti having 
taken place. 


I famish 

The anckm Egyptian varnish i* ui' two kinds., one originally eobur- 
Jcuor pmakahy colour! w, though now brown, yellow or red and the 
other originally black and still black, both of which may now be 
described. 

The colourless varnish was employed tor cov ering mural pointings, 
wooden coffin*, wooden canopc boxe*. wooden stefce, occasionally 
painted pottery and other objects, 

T|ir use Q f varoiili in certain tombs in the The tan necropolis is 
mentioned by Mackay/ de Garii Davies, ' sad Davies and Gardiner,’ 
Marta) giving a list of ten late Eighteenth Dynasty moths in which it 
has been used. In addition to id employment in the usual manner as 
a coating over the pointings, Macb; suggest* that in some instances 
the pigment and varnish m:iy liavc ixcn mixed and applied together. 
Sometime* the varnish cover* tlie whole surface of a wall, as for 
fvamppto in remb of Krrnamun,* but more usually only certain 
colours, generally red and yellow, are varnished This selective treat¬ 
ment aim may be seers in the temple ol i iauhepwn at Drir :i Bahari. 

A* examples, of the use of varnish other tlian far mural paintings 
may he mentioned (r) the wuodtn box with die painted miniature 
hunting and baulc scenes from the tomb of Tut-ankhamun, which is 
covered with 4 thin uniform coat of varnish, originally colourless, 
but now yellow*; (6) various painted dummy wooden vases of the 
Eighteenth Dynasty, including two from die tomb of Vuya and 

1 A. c. M»« uul H. L Winlock, The Tomb 9) jrsrhw u Util, p. Ja; 
PI. Vl|l; anil verbal sritcnerl by Sir. Mate, 

* F. Msdbiy, op. tit., pp A6-7. 

* R. tU (j Danes. rk Tomb of Keftr llotep ji Thtktt, t, pp to, 59, fj. 

* N. de G. Davies, The Ton rA of ttryemri jt Tkthtt, p. 11 . 

‘N.dcO Davie* sod A H Ctirtfinrr, The Tvmh trf Huy, pp J, 7, n. 

* N ( 5 c G. Dmn, (a) The Tvmfrof iVj^Ar *t Tktkti, p. 57, 1? 4; {#*) Ttr To mb 

0/ Ken /hrr/.'ri ji TkthfJ, r. p 60 

1 Thu tv» hw now bc'r?i 1 rated with tucked paraffin un in order to 
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ThuyV and two pointed red pottery vaies of the »mc dynasty - ; 
{<■) especially the highly decorated wooden coffins and tanople boxes 
of the Twentieth Dynasty to about the Twenty-sixth Dynasty, which 
arc usually varnished, the varnish often having been badly applied and 
put on liiickly in *ome plara and thinly in other*; (d) a cylindrical 
' kohlbcx ' found in the Roman-Nubian cemetery at Kara nog. which 
is coated 4 with i kind of gummy varnish* light brown in colour, which 
gavc .it a red Imtroiw appearance * a (apparently the coating was not 
rested, but H gummy varnish * is a contradkckm in terms and it seems 
piuhahle thut if was a min varnish); (r) 4 -small oval painted box 
of Raman date from the Fa yum described by Wamwright,* who states 
that ‘The whole has been given j cm I of varnith, which L11 now 
turned hbcfc with age.* This is in the Cairo Museum 2nd the coating 
was examined by me and wa* found 10 be soluble in alcohol and to 
exhibit all the characteristics of 1 rain varnish. A similar box of about 
the same date found by Petrie at Hawara h stated by him to he f coated 
with glue/* A* the coating was scaling off Petrie treated it with 
praffin wax in order to preserve ir, which urtfommaidy prevents any 
simple chemical examination. 

No certain use of 3 transparent varnish can he traced before tbe hre 
Eighteenth Dynasty and only two instances of its use after the Twenty- 
sixth Dynasty, and it appears to have been almost unknown in Ivafh 
Ptolemak and Roman times. Daresay* writing of certain painted 
wooden coffins, states* that the custom of varnishing them began in 
the Twentieth Dynasty and that it diminished and was h$x a short 
titse after the Twenry-second Dynasty. 

There cannot be any doubt rhar this varnish* which is sometimes 
brown, though generally yellow where the coating i a thin and orange* 
red where the easting is thick, was originally colourless, or practically 
so, since there J.fe a number cf instances where a white painted 
turlace, which h partly varnished and partly unvarnished* it mow 
yelfow or rod in the former ease, but remains white in the latter case, 
and the edges of the varnished portions arc so scry irregular and 
unsightly that this cannot have been the original appearance and tt 

' I E QuiEselL r hr Tomb of Yhom xnd Thmn. No*. 31073 jnd 0 roB ^. pp. 45-fi. 

3 Cairo Milium, N™, F. 73517- 

3 C. J- Woolley and I>. Rotwtl-Maelver. fowsgif, ike, loio, p^p, ;?p~i 

* G A WiTirWrurtit, A Ppm red &oi frtim Kvtr Wm/Aim* in Anmirt Jm Srrrinr^ 
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* W St, F. Poftf, ffamurj !h:thntii snd Artinoe. p. is; PI. XIX (25). 
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can only be explained an the assumption that when the varnish was 
applied it was colourless and transparent and therefore it did not 
show, or* a* aptly Expressed by de Guru Davies/ ' The original 
transparency of rhe varnish is proved by the carelessness with which it 
was applied/ 

Laurie states 2 thnt 4 The reddish colour is very likely due to the 
introduction of a red like dragonVblood/ but there ii no evidence 
whatever dial the red is original and a practical certainty that it is 
adventitious 

OfiU very few analyses of this varnish can be traced. namely, one 
by Laurie/ wh^ states that his specimen (Nineteenth Dynasty) was 
soluble in alcohol and that it did nor agree in its properties with pine 
resin, mastic orsandaraeh: one (undated) by Crow/ which wa-s soluble 
in alcohol and ether, hut insoluble in turpentine and petroleum spirit, 
und a number by me (six Eighteenth Dynasty; one Twenty-first 
Dynasty; one of the period Twentieth Dynasty to Twenty-sixth 
Dynauv and several undated), which were aU very similar in character 
ind soluble in alcohol (both cthylic and imylic); slightly soluble in 
acetone and chloroform; insoluble or slightly soluble in ether and 
insoluble in turpentine, petroleum spirit and benzol The ash in all 
cases was ilkaiinc to phenolphthalein. The varnish is manifestly wmc 
kind of min. bm too little work has been done on the subiecr for any 
dcfiniEc statement to be made respecting the nature of the resin* ihrough 
ill stated elsewhere/ the solubilitv and non-solubility in the various 
solvents, especially the insolubility in turpentine (in which movt rain* 
are soluble) are suggestive of shellac, which is a product of the lac 
insect* parasitic on certain trees that grow in Ceylon and farther Indkr 
That it is shellac, however, seems improbable, chiefly on account of 
the dark colour of it a rural shellac, whereas the Egyptian varnish was 
originally practically colourless and even now it never to dark as the 
ihellac: ob tainab le anciently, ihe modern methods of bleaching shrike 
being then unknown. It should nor |>c forgotten* however* that the 
solubility of a material often decreases with age and exposure, for 
example that of colophony in petroleum spirir* and, therefore* 

1 N. de ti Davirt. Tie Tflihl Pttyemr* #w TArAcr. p. ti 

1 A P Laurie. Tks StaimxJi &f ihe timin'* fr,i|r, p %i 

1 A, P Laurie. ar. of., pp. 37-Ji.- 

K Cffj%, Report aw SumfJrt of Cvfa wrr temped from ihe Monummn, in 
Amwdei Jit Smite, IV {"»]). yip. 2*s~S- 

1 *i Ukb, Awtjki iu $ettnct v ns (190% p 7 

1 K. PtetmeK* The Anxlym or/ Retire fr^snl pp. i<St, i(56, 
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insolubility in -j particular solvent may be not .in original bur an 

acquired charattorijile, 

BLjcJ( VAmish 

The black varnish was used on wood, possibly sometimes to siimibte 
ebony or scmctrmnf because a black colour was required tor certain 
funerary object*. Ir ii found, £r>r example, on the wooden sarcophagi, 
the wooden canopic boxes and the food boxes of Yuya and ‘Thuya, on 
a number of object? from the tomb of Turanithimun (two large 
wooden statues, numerous shrine-shaped boxes, the bases of three 
large couches,, steering paddles for boats, certain human and animal 
figures and other objects), an a number of broken object* from the 
tom h of Ho ran hrb (large statues* human and animal figures and parts 
of couches) and on certain Into (probably Persian or Ptolemaic) coffins 
of cats and possibly of other animals. The varnish on one car’s (and 
car shaped) coffin in the Cairo Museum that has been examined by 
me is very glossy and similar in composition to the black varnish from 
the Eighicrnth Dynasty. 

So far as can l>e ascertained this black varnish was noT employed 
before the hte Eighteenth Dynasty, any black coating on wooden 
funerary objects of earlier dale, tor example, that on three sareoplu^i 
from Qurna in the Cairo Museum dated to the Thirteenth or Four¬ 
teenth Dynasty ( vvhkb has not been analysed, but which is mat and 
nm glassy) h probably bkek paint and not varnish, and a black 
vamisb-likc coating on wme copper Itinerary va*a of Middle Kingdom 
date examined by me proved to be a niirngcnou* adhesive, probablv 
eiffirr glue or albumin (white of egg) coloured with carbon. As alrradv 
mentioned t+ibh. black varnish was in use as Lire about Ptokmiic 
Times* 

Tlmugh often called bitumen or pitch, this varnish is neither nor 
docs it contain bitumen or pitch, but it consist? of a comparatively 
low melting point retin, largely soluble in alcohol (frwn 51 j 6 to 90,5 
per cent in the specimen 1 tested) and acetone; insoluble or practically 
insoluble in turpentine, petroleum spirit, carbon disulphide, ether and 
benzol; soluble in pyridine and jape ni ha Ink with caustic *oda. The 
specimens traced all gave off ammoniac?! vapours when heated with 
quick lime, which indicate* nitrogenous organic mattor, but this may 
have been glue used as a sizeing material on the wood before 
varnishing 


PAINTIS'C MATERIALS 


Since the varnished objects were originally and intentionally black, 
the vjmiih cannot have blackened with age, an resini sometimes do, 
but mini have been a naturally blade rrsitL. A Jew such resins arc 
known, thus there is a black dammar resin from Canwtum ttrtcmm. 
which grows in western and southern India and which would be a 
suitable material for making black varnish. Natural bljck varnishes 
that require no preparation are also known, such as the resin from 
Rkut vtrrticifera tfapan and China); the resin from Mcknorrh<t* 
usituta ( Cochin -China and Cambodia); the resin, from a species uf 
MeUnptrfitga (China) and the lean from Meltnorrkota tacHfcrj (lndo- 
CliinaX >U of which are greyish-whim viscous liquids when fresh and 
on exposure in thin films they dry io a hard black lustrous surface and 
art lived ai lacquers, and it seems probable that some thin g of the kind 
may have been employed in EgvpL 


Mode of Vie 

before leaving the subject of varnish it become* necessary to say 
tomcihing about the manner in which it was applied. The ba« of the 
old Egyptian varnishes, as of modern varnishes (excepting the very 
recent cellulose varnishes), is resin, but bdore retin can be applied as 
a thin coating it must he in a more or lea liquid condirion and the 
prtMTif day varnishes consist of a particular kind of resin dissolved 
in a ‘drying’ oil (generally linseed oil), turpentine or alcohol. Had .1 
drying nil been employed anciently there would lie abundant evidence, 
hut there i-. no such evidence, and neither turpentine nor alcohol was 
known until a very late date; moreover the jjieicm varnish is insoluble 
in turpentine. Petrie tuggest*' that strong wine may have been used 
as a solvent, but I have tried to make varnish from old Egyptian 
ittins and also from modern varnish resins (mastic, jiinciargch and 
shellac) using sherry, the strongest white wine obtainable,* but with¬ 
out success, and the ancient vamith was found to be insoluble in *hcrry. 
The alternatives, therefore, seem to bey cither a resin that did uof 
require an extraneous solvent, or a rain soluble In a solvent guch as 
the Egyptians might have possessed- The former means a naturally 

Mtdum, p. ap. 
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occurring resin already liquid, Such ream* wlikb at* termed oko- 
resins, are plcntiml (pine and larch resin* ore cl ihi* class)* die solvent 
being a volatile oil (ml ot turpentine) that gradual!) cvjpRta an 
exposure The only solvent that can be suggested that the ancient 
Egyptians might have used is a solution of natron in water and die 
only resin soluble in alkaline water solutiuda that k known to me ts 
shellac, hum wbidi an excellent varnish may be made hy dksohmg it 
iu a solution of borax m ammonia m water, both of which materials, 
however, were probably unknown in ancient Egypt, though natron 
was w ell known and its possible use w ill be discussed bier. 

He olp&fcxin% though nominally liquid* are at best ot a duck 
syrupy consistency, which* however, may be reduced by warming* A 
nituraJ nioo-rckn applied warm, therdbre, seems a possible ex plana 
tiou, and Laurie accepts this *; tiling likely and ifKses that 1 Ai such 
volatile mediums a* akoM, EUnjcnune and petroleutn spirit: were 
almost certainly unknown in ancient Egypt, wc arc driven to conclude 
that this varnish was a natural semi-liquid resin as obtained from rise 
tree * *. probably bid on after warming/ 1 According u> Da vies a scene 
Ui an Eighteenth Dynasty tomb at Thebes representing culEn-making 
show* ' resinous varnish being heated and stirred in a great pan set on 
a fire/ * Another suggestion that lias been made is that the resin was 
applied in a finely powdered condition and wo* then liquified and 
Spread by means of heat, 1 but this docs not appear teaiible, and, in the 
wc oJ a vertical surface, like a tomb wall, the resin would have had 
to be made to adhere 6m before it could have been spread. Laurie 
explains, too, that * A solid rain* if fused bv heat , can nor be spread gij 
a surtace properly and at once crack* an coaling/ * and for this reason 
Madtay thinks 3 that the varnish on tomb will* must have been mdred 
an, because certain of the varnished surfaces am cracked. 

1 have made a large number of experiment* with a typical dco 
resin a* obtained Horn the tree, namely Venice turpentine/ (larch 
turpentine: the obo-rtsinaui exudation of Larue E&ropm or Lans 
rfttstfttfl), which At 20 C. (6fl F ) wax j viscou* Liquid, like thkk 
tyrup. Even in this condition it wjx found possible to apply it m wood 

' A. f. Lauitr. The %(M truth of I hr film /*t> Craft* pp, tc-i 

1 N. deG Davio, Tkt Tomb vf Ne^HoUp a Writt, ^pp.^-S; VL XXVtL 

1 H Sr MmrrdL Vintiihr* £t*4 their Compound*, p. a. 

4 A. P. I j uric* aCsrif. 

1 El Mw:kiy fc op. p. tjr, 

* A ijyftifnfn ^uirirucc/ pure was LndJjr supplied fay Muif* The British 
Diug Houses Limited, LmdoiL 
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(previ-jiiiiy well sir.cd with glue use) by mnni of a stiff bristle brush. 
The hyer, however, though fairly thin, wu not at first of uniform 
thickness and was covered with brush marks, but on standing a very 
■short tune die brush marks disappeared entireh and die layer became 
uniform. At temperatures of 30 1 C. (80 F.) ami 35" C. (95' F.) the 
maietial. though k« viscous, war still syrupy, hut at tw' C. (140* F.) if 
lieurnc much thinner and could be taken up readily on a brush ami 
applied la die wood, but die material ct*!cd so quickly that, before it 
could be brushed on as a thin Uniform coating, it became syrupy and 
much in the same state as at 20 C, ^68 F.) and similarly wjs covered 
with brush marks and. except for the ease ol fdling the brush, there 
was practically no advantage in using it at the higher temperature. One 
great disadvantage of the particular uieo-rcsin tried, and there lure 
presumably of ad oleo-realm, is the very slow drying, tn die ex peri- 
Went* made (the temperature of the roam being about 15’ C. to an* C. 
.( 5 !) F> tn 68' F.) during the day and lower at night) the * varnish * 
tool .about five days before it was anything like dry, and even then 
it was .1 little tacky and remained so far about seven weeks, when it 
was completely dry. 

Experiments also were made with shrTI.n- (bath button lac and garner 
lac of the best qualities obtainable) and a solution of nation, using 
various proportion* of shellac and various strengths of nation. The 
solution that appeared to give the best results, so far a* the experiments 
were carried, was tf> per cent of natron (containing 7 per cent of sodium 
chloride and 3 ;*r cent of sodium sulphate) and 20 per cent of shellac, 
which were boiled together foi about ten minute*. This, while hot, 
could be brushed on to the wood (previously well sized with glue size), 
but, owing to dte shellac becoming quickly iir.cluble (or Largely 
insoluble) on cooling, the coating was not continuous, hut patchy and 
fairly chick. This coating won became hard, but it did not possess the 
glossy appearance of varnish, and both lire solution and the applied 
coating were of a dark reddish-violet colour, totally unlike the colour 
of the ancient varnish, jt seems quite prohahic that as a mult of 
further experiments with other strengths of natron and shellac, and 
possibly also different way* of effecting die solution, a fairly thin 
coating might lie obtained, hut the experiments were discontinued since 
any coating obtainable would still have had the dark colour of the 
shellac that makes It impossible that this could have been the ancient 
vsmith. Any artificial bleaching of the sbdkc at the early date when 
the varnish wai used appears highly improbable, 
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Tire ffummity of the matter is slut a coniferous olco-icsm, d though 
it gives a fairly Hitistitetory varnish-like coating of j light bfowmih- 
ydtow colour that resembles the ancient varnish in being soluble in 
alcohol seems excluded because .ill the sc oLdq re: ms uc soluble m 
ipinii of turpentine, whereas die ancient samiih ii insoluble and 
shellac a\so seems to be excluded became although readily soluble in 
alcohol and insoluble in turpentine, and in resembling the undent 
varni&h in these rrspeCTs, the colour i« much too dark No other ncsim 
having dir characteristic! of the ancient varnish ihaT could be dissolved 
in any solvent known to the ancient Egyptians can be suggested* though 
possshly some resin (not a coniferous one) may ultimately lie found 
time is sufficiently liquid to he applied with a stiff brush and that b 
LTLsoluhlc irt tiirpenunc* As any such raiti if likely to have been 4 
product of western Asia and ro have been used there lor varnish before 
it became known in Egypt, the early history of the use of varnish m 
Persia might throw some light oti the problem. 

That such a useful reuwerml as varnish should have practically 
disappeared without leaving anv substitute^ as the Egyptian varnish 
did during the Ptolemaic and Roman periods , 1 is unusual, a jh ssibh 
explujiatiun being dial the source of tupply of the resin was cut aft, 
for example by wars in AsLl 

Waiting Materials 

For the purposes of description the ancient Egyptian writing 
materials may be divided into two main daises, iiaindy, those that 
Were essential and tho^c thui were accessory* The primary materials 
comprised die ink, the ground on which the ink was placed id the act 
of writing and the implements (pens) used to transfer the ink io the 
ground destined to receive it The secondary materials included the 
grinder* used by the scribes to prepare the ink and tile receptacles get* 
Oi m r which the ink and pens were kept when tsci in Line AU these 
object! may now be described 

Pigment? 

Tlic ink was in the form of small edkes of solid material, raonUing, 
except in sliape, modem watcf-colnurs and was generally of two kinds, 
red and Mack. though occasionally additional colours occur on a palette, 

* One ilialalrcjc only oi |fcc IaTe 11 ^ tif vjitciijIi Ll iLDOWfl; kc n 40^. 
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these, however, lacing employed by the .utist for ill u nrated scenes and 



Mcjt-Aeen f was found in the tomb of TuM^khatminJ on which there 
had been originally six colours, only five, however {black. g¥«o* red, 
white and ydlow) now remaining, one (almost certainly blue) being 
tulwng, 

The cakes of odours probably were made by mixing finely gnitmd 
pigment with gum md water and drying, and they were used in die 
same .manner as modern water-colours, namely Y by dipping the pen in 
water and nibbing it on the ink. 

Gars tang reports carbon and red odme respectively for the black and 
red colours on a palette of Middle Kingdom date/ 

Laurie ibumi the colours on an Egyptian palette dating Grom about 
400 ax. to consist respectively ol charcoal* red ochre, gypsum, blue 
hit and ydbw oxide of lead/ 

Hayes found 1 freeborn of duck reed containing carbon used in the 
manufacture of tnk * of Eighteenth Dynasty date at Thebe*, 4 

Barthmix examined the pigments irom certain Egyptian palcuics, 
which unfbrrunately were undated,* though judging from the results, 
some were of a very lace period- The white was caddum carbonate in 
some instances and magnesium carbonate in others; some of the red 
was red ochre and wme rad lead (minium}; the brown was luitunite 
(erne form of oxide oi iron); the yellow was yellow ochre containing 
tn some instances calcium sulphate; the green is reported as powdered 
glass and the blue was a frit As the use of minium in Egypt is very 
unlikely before Homan times, this specimen was probably of very late 
date. The calcium sulphate found with the yellow ochre was probably 
a naturally occurring impurity and the green described as glass was 
probably the well known aitifidal green frit. The black was carbon- 

l have examined nine fpccimcnt ■ i pigments from palettes, one 
white* of Old Kingdom date, which proved to be calcium carbonate 
and eight of the Eighteenth Dynasty; one 1 htte. which was calcium 
sulphate, one bright ydbw, ^hich was orpiment (sulphide of arsenic); 

' tlrr».utl Carter, The Tomb af Tus^m^hAmfn, ni; Pi XXIT7 (A). 

1 f flats Lift jj* The Bund £nn&mi 0} Atuimt EgfPi % p, 77, 

* /L P+ Lituk, Attermt Pigmrnti jW that tAiiiifiemtKm m j|Mr ^ Att A m 
ArchMutapa, Uff (tpQk PP» 11 

* W_c, tiara, Bull Mrt. \f infum t>j Art, New F.$ypiU* Exfed 
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throe ml. all of which were red ochre; and three black, which were 
carbon. 

Of the ink on documents, only one published aalyiit can he traced, 
which is hy Warmer, given in his account of the Kniner papyri from 
the Fa yum, 1 winch date Irani the ninth Co the thirteenth century a.d, 
Wicsner states that the papyri are written with two different kinds of 
ink, one a carbon ink and the other an iron ink. Sdiubart also mentions 
two kinds of ink on papyrus.’ one hbek and one brown, the biter dating 
from the fourth century a.d.. hut the nature of this Ink, the brown 
colour of which suggests .in iron ink. apparently ws» not determined. 

Specimens of black ink on Coptic ouraca were found hy Crum 
to consist essentially of carbon. 1 

Various specimens of black ink on documents have been examined 
by me.* These included ,i number on njtrat .1 (undated); a number on 
papyn, ranging in date from Roman timei to the ninth century a.q., 
all of which were carbon, anil a number on parchment documents 
dating from the seventh to the twelfth century ajj., in all of which 
cases the ink was an iron compound. 

The carbon Used for making ink was toot in most cases, probably 
generally scraped from cooking vessels, though occasionally specially 
prepared, the charcoal found bv Laurie being exceptional. One method 
of making carbon for ink to be used for writing religious hooks, which 
was kindly supplied to me by a priest of the Coptic Church, is 4v 
follows. Put a quantity of incense on the ground uud round it place 
three stones or bricks, and, resting on these, an earthenware dj*h 
bottom upwards, covered with a damp cloth ; ignite the incense. The 
carbon formed is deposited on the dish, from which it is removed and 
made into ink by mixing with gum arabic and water. An old Arabic 
book in die Roys! Library at Cairn ^mifrh nriina fiply and 

undated) contain* a rcupc for milking wliat h called Persian bL The 
method k to take daft Lionel* put them in an earthenware vessel 
smppcrtd with day and put the tfcstd over .1 fine until the ne*t day, 
then remove the Yeud, allow it m tool, grind and rift the content* 
and rruke iitm ink with gum -Irabu- and water. An ink surh as thii 
last, however* would he of poor quality nnd would contain very little 
free carbon. 

1 I wSettler„ MittArrftrM£M out drf Sammttntv 4ct Pjpmi f Rainer. 

1BB7. op, iNii. 240. 
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Carbon k the oldest ink matertal known and In Egypt its use lor 
writing can be dated hack to a period before the beginning of the 
First Dynasty, that is before about 3400 n.c.. I’ctric having found 
‘ dozens of pottery jars with ink invcrinnons 1 of a date 1 probably 
tiaV-wav hack in tiie dynasty before Mena. 1 From the First Dynasty 
there are also examples of blank ink writing, some on pieces of broken 
none bowk*; one on a jar scaling 3 and rwo on wooden tablets. 1 ' ‘ It 
is true that in none of these instances has the ink hern analysed, but 
that it should I* myth mg other tliart carbon is most unlikely. 


Writing Groundf 

The m aterial* on which the ancient Egyptian writing was executed 
wete very varied, and, taking ditto in alphabetical order, included 
bone (the shoulder blade of a camel with a Coptic inscription in ink 
is in the Cairo Museum); clay (several tablets of dried clay of Eleventh 
Dynasty date, some with incised Inscriptions and some with ink 
inscriptions are in the Cairo Museum and. as the El Amama letter* 
show, baked day tablets were used for official correspondence between 
Egypt and western Alia in the Eighteenth Dynaay, the writing on 
these Liitcr being in inched cuneiform character* in the Babylonian 
language); ivory; leather (some Egyptian manuscripts on leather are 
in the RniLdi Miiieum' 1 and one of Sixth Dynast} dale unrolled by 
Dr. Ibsthcr i* in the Cairo Museum)! tiflem metal (one ^pedmen of 
“brofrec 1 and one of lead, tsoth bearing writing in incised charadrrri 
Jtnd both of Roman age are in the Cairo Museum"); papyrus; parch¬ 
ment ind vdlum (die former being trade from the skins of sheep and 
goats and the biter from the more delicate skins of calves and kids 
and neither having been employed before j very bfe period); pottery; 
reed (a large split reed with a Coptic inscription written in ink nn the 
inside a* m die Cairo Museum); itonc (chiefly undi flat ptcees of 
Umestcmc); was (beeswax in ihr form nf .1 thin uniform coating 
limaUy coloured hbclfc, thread on wooden rubier*, tire writing being 

* W. M. F. Frtm. AMoi t u p, * 

3 W, M. F. Peine, The Rmal Ton hi. 1, pp. jc. ;g 

* W hi. F PctTW, The Key** Tombs* u # p. jjE 

* |. E. Oujbcll, Evextntiomi al S&tiiiJij p* & 

*S. R K ClanTtllc, Tic Vid retfi'd Lraffar AV/ m the Brimh Muttwm, in 
fGmrmi of Efffxkm Arrhoedogy, tin £1917), p 33a. 

1 /if/ftf FAotngrJphi of ffltfihir [Jirihrr \(iinttf+nptJ T in The Brifiih 
Qmrtetiy* vm (*953), 
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inched in the was by mean* of <t pointed implement called a atilui 
which was not uwd Wore Graeco-Roman times) and wood (both plain 
and coated with a thin coating of plaster). The most important writing 
material, however, was Dapvmii which lias already fcxxn dc^h with in 
connexion with Fibres/ hut cheaper substitutes were Died tor umm- 
porun i and ephemeral purposes* the priori pal of which were fragment! 
of broken pottery and fragment* of limestone, to both of which the 
name of ostraca has been given. 

Persr 

From a very early period until about the third cent On fc.C. + an 
interval of several thousand years, the ancient Egyptian writing 
implement p as proved by numerous specimens that have been preserved, 
was a particular Lind of ruth (not reed, as generally stated), 
rrmririmus, that grows plentifully m Egypt at the present day (generally 
in salt marshes). Portions of the required length of this were taken 
and one end, as shown experimentally by Dr. H. Ihsdier, who kindle 
dcmonitratex] it to rue, was cut to a dut chisel-shape. With the Hal 
side the thicker lines were made and, with the fine edge, the thinner 
liner. Eleven specimens from die Eighteenth Dynasty measured by 
me varied from 6,3 inches (t 6 on.) to nine inches (23 cm.) in length and 
were all approximately one-sixteenth of an inch i 1.5 mm.) in diameter. 
A bunch from die Twelfth Dynasty measured by Quibcll were alt 
sixteen inches long and one tenth of an inch iu dri meter. 3 From the 
Graeco-Roman period onwards the rush pen was superseded by a piece 
of reed, Phrupnitci comm unif, cut to a point and split in the sainr 
manner *1* (he quill pen formerly employed in Europe. This ceed T 
which was used by both (he Greeks and Roman* * from the 3rd cen¬ 
tury u.c. onwards*' was doubtless ihr Egyptian reed mentioned by 
PBny (first century a.d.) as being employed for writing/ Petrie 
illustrates a number of these pens of Roman dare found hy him in 
Egypt- 1 Widock savs 1 that f The complete adoption of the split pen 
by the Egyptians may be safely reined to the adoption o! the Greek 
alphabet lor writing the Egyptian language during the 4th century <0/ 
The monks of the Christian Monastery of Ejriphniitii at Thebes in 
the sixth 01 seventh century A.n. v ere using split [*cns. ' IV fiem 

1 See p. 16a. 1 1 - E- Qiuhctli T&* Rtmrtttum, p, 3, 

* H i. Win | tx k and W. £. Cruiis, vp riJ. pp. 95 - 4 , 
p XVt 1 tis- 
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were mnde of m 6 s* which averaged :ibtmi i cm, m diameter, hn 
tuuiAcd new pen . , .. was 36.5 on. long. The old pens had been 
nediarpaicd so often that finally they were mere imps less than 
6 em. long * . . and one of them had Ijccn lengthened by sticking 
j hh of wood mtn the end,' 1 Fens 01 this kind are still being 
employed in Egypt at the present day, though their use is gradually 
dying nut. 


Grin den 

The grinders employed Uj ihe nrribci tu prepare their 1 ink 1 were 
usually small rectangular pieces n( stonu, having a slight depression 
in tb- middle of tile tup md a raised edge all round 3 with a small 
pestle or midler (often cone shaped} of similar stttne, 1 or ocoitianftily 
instead of the pcrtlr H a small stone vptufo 


Pakutt 

The palettes which were made of various materia Ik were recta it 
g 11 tar in shape and provided with depressions (usually circular, but 
sometimes ratangulai) for the caka of ink and a recess for lioldmg 
the ‘pens/ T The materials included ivorv (rwo example* of which 
were ! blind iii 1 be tomb of Tut-aiikhamun 4 ); wood; wood covered 
with gold (an cxiinjile wn* in die tomb of Tui-ankhamim 1 ) and srone, 
often alabaster, sandstone, schist,' or serpentine. 

In the tomb of Tut-ankhamurh in addition ro the normal palettes 
there were twelve others that were purely funerary/ having imitation 
takes of pigment Mime of stone and m r w of glass, ^nd tmiiatkin 
pens of glass. 

Sometimes sepamte rccepudes wett provided for the ink* and the 
pens, and two of the I itter die in the Calm Museum* one very ornate 
hemp from the tomb of Tn^nk harmin' and a not her. similar in shape 
though not so highly ormrnirntcd, hiving been found by Howard 
Carter many years Wm*.* 

1 H. E Wiulixk and W. E, Oram, ot. .jj., jjji, 

■ VV. M. V. ferric, OJjntr of Only Ok, PL LVI 
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* Howard Carter, The Tomfc of m. PI. XXII 

* Howard Carter, op. ,-it , p. 75} 

* The Eirl of Cuurran and Howard Cmtr, Fire Years' ELiplaraUtivi 4/ 
Tkrbtf, PI- IJSVT. 
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Marking 

In cnnnraion with ink, it may be mentioned thai the Egyptian* 
frequently had their hnen garment* marked with their name* in 
1 inL'nnc specimen of which was mi lysed by Dr. Aiaswwih Mur hell 
imd proved to be ati organic material, free from carbon,, that was not 
identified/ Other *j>odmcn$ of making ink, also eaamirioJ by 
MitchrlIp ^vcf€ from a Second Dynasty tomb at &ujqar + i and pmted 
to be iron oxide/ 
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POTTERY 

By pottery i* meant ware mode trmn day, moulded into shape while 
ivet and then hardened by being baked, faience, which his already 
been dealt with, not being pottery- 

Ctay 

Clay j* a colloidal, plastic: material of secondary origin, derived from 
the disintegration and decomposition of certain kinds of primary 
rocks. The essential constituent of all clays is hydrated aluminium 
silicate, but with this arc misted variable, though usually small, proper 
hnns of natural impurities, chiefly .dkiilici (combined, not free), iron 
compounds (to which the colour is largely due), calcium carbonate, 
organic matter (humut), tjuarta: sand and water, and it is the kind ami 
amount of impurities present that condition the nature of the day. 

iTie water con Mined in day is in two forms, one mechanically 
misred, and it is on ibis that die plasticity depends, and the other 
chemically combined, and when day is dried, the former, or interstitial 
water, is driven off an J die material temporarily Joses its softness and 
plasticity and becomes hatd .md friable, but if wetted it will take up 
water and become plank again; when clay is more strongly heated 
or hiked, the chemically combined water is also driven oil and the 
material then becomes very hard and entirely loses iu capacity for living 
acted upon by water and if welted it does not revert to its former 
plastic condition, 

11 k Egyptian clay employed for pottery making is essentially of 
two kinds, one oi 1 brown or blackish colour "hen wet, hut a 
btowtiiih-grey when drv, which contains 3 comparalively large pro¬ 
portion of organic matter and iron compounds, together with varying 
amounts of sand, and this kind becomes brown or red when heated, 
and the other of a kownisb grry colour when wet, but grey when 
drv, which contains very little organic matter, but a comparatively large 
proportion of calcium carbonate, and this, which is a calcareous day 
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or marl, burns Lo 2 grey colour. The former occurs throughout the 
Delta and the Nile valley, whereas the latto is found only m a few 
localities, of which Qcna and Balks 1 in Upper Egypt 3 re the most 
important* 

Pottery making it one of the eldest of the arts and in Egypt dales 
hack to neolithic tunes. At first die pots were of coarse material, crude 
workmanship, devoid of finish and badly baked, but by the Badarian 
and the succeeding prcdym^tc periods the Egyptian potter was 
producing wares that for beauty of furtn and finish were eiLraordinarily 
good. 

In the making of a pottery vessel there arc four main mages, namely* 
kneading the clay; shaping the clay into a pot; drying the pot and 
finally baking k p alt of which may now be considered. 

Kneading 

Before day is fashioned into pots my small stones or other foreign 
material art usually first picked our and the day then brought to a 
uniform and right consistency, which is done in Egypt at the present 
day. and, therefore doubtless also anciently,* by thoroughly kneading 
it with water by means of the feet, with sometimes die jddkion, when 
the clay is too fc rich" or too 1 fat,' of organic matter in the form of 
finely chopped straw, fine chaff or powdered animal dung- These arc 
used in order to reduce [he stickiness (which nuke* it difficult to 
manipulate), ro assist ihc escape of water during drying and to prevent 
undue shrinkage with its accompanying cracking and distortion during 
drying, aiwj to strengthen "poor/ "lean* or sandy day, Thb 
' tempering" of the day it not merely a modern device, but it w^u 
employed anciently, as is proved by the fact that it is not unusual to find 
in predynastk and early dynastic pottery either chopped straw or 
evidence that this had been Used and had burned opt during 
baking/ 


In the early days of pottery making in Egypt, that is during 
neolithic and predynasue times, pots were made by hand, and Petrie 

' An maly.m ot the BulLn clay will be found m p- 550 - 
5 Tim n uEntoit certainly titawa m * Twdfih Dyctttfj taah at Bern Hiun. 
(F< E^NewbemPp Bern a-. PL XEi 

* J E ^mbdl F -ii^Arnr OHfcctt, pp 157-77, 
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sttatM 1 that' The 6m uk oi the wheel regularly U for the girac jast 
the ropl factory ill the |ir Dynasty 1 : Reisner s4jV t!ui tile l)egin- 
nmg of wheel-made pottery date* tirom the idgo of khasckhemui and 
the accession of Sftdtru and Frankfurt slkcs that the porter's wheel 
i^as only generally used in Egypt 1 about tile Fourth Dynasty, though 
sporadically appearing unoz the First/ This wheel in its early and 
simple term was merely a small circular platform, rotated slowly by 
hand on a vertical pivot ct shaft* on which the day was plated wfaik 
being shaped* Its nature and mode of use are depicted on the wall of 
1 Fifth Dynasty tomb at Saqqara* and on the walls of Twelfth Dynasty 
tombs at Beni Hasan 4 and *t lit Hersheli/ Wheel-made pottery. how* 
evefj has never entirely displaced the band-male variety in Egvpl* the 
latter being snll made to some extern at Che present day/ 

The final itajp in the shaping of a put is usually ui smooth the 
surface with the wet hand* which not only improve! the appearance 
but alio makes die pot less permeable to liquids by filling up the pores 
with fine panicles n| clay. This, j% pointed otit by Peat* "often gives 
the impression that a separate slip of liner day has been applied when 
this is not really the case.' * 


SUp 

h slip on pottery consists of finely levigated, light-cold met!, nan red- 
b tuning day mixed with water to the cumisicncy of 4.ream and applied 
hefitte the pot it dried It has four functions primarily, if applied n> 
a red burning day, it changes the colour of the pot ta drab or buffi a 
colour ihat at cettuin periods was more fashionable, or that may have 
been thought to be more agreeable than red, but a slip also makes the 
pot los permeable to liquids, lends additional smoothness to the surface 
and makes an admirable ground for pain dug 

Drying 

After the pot is made it is wci* sticky and useless until it has been 
dried, which must be done before baking, otherwise the rapid 
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vaporisation and escape of the mechanical vhdd WUtti that would 
fqkc place in the fife nr hAn would rupture the pot. 

Patiihing 

The only period during whkh 3 day pot can he policed by simple 
rubbing with a pebble or other hard smooth object i& when the ctav 
is almost but not quite dry. This ii 3 phenomenon depending upon 
the physical nature of day. which is a mate™! that it is impossible to 
polish by simple rubbing when wt*i or when quite dry (as just before 
baking) or after being hardened by baking, and it it only by the use of 
certain materials such as oil* fat. wax or graphite (blacklcad) that it it 
possible to polish dry or baked day. The polish produced by rubbing 
varies with the nature of the day* being more brilliant on a ‘ rich/ 
' lilt/ or well levigated day than cun a poor, calcareous or coarse one. 

When an unbaked day vend, either with or without a wash of red 
ochre, h pebble-polished and theft baked, the colour is so altered, fim 
by tht polishing and rhen by the baking, that often it seems hardly to 
he the tame vessel, which fact* need rci be taken into account before 
deriding whether or not a vessel has been treated with a slip or wash. 
Peer says 1 ‘In a polished vase the laet that the surface is darker than 
die fmerure doci not prove the presence *>i a dip, for thr very process 
of polishing almost always darkens the mriace colour/ 

The polish applied tn day* before baking nut only persists after 
baking and blackening, bur often is more brilliant on the final black 
than it was on (he original rcd t probably purely an optical cfleet due 
to the diffiTcm manner in which the two cobun reflect the light. Petrie 
siatcs ! that ‘ The reason of the polish bring smoother on ihc black 
than on the ted pins is that carbonyl gas—which ii the result of imptr- 
fac combustion—is a advent of magnetic oxide of iron and » 
dissolves and re<omposes the surface facing/ In another place* Petrie 
says "This is probably due te the formation of carbonyl gas in the 
smgijieied fire; this gas acts as a solvent of magnetic -oxide, and hence 
a Hour it to assume a new' surface, like the gloss v surface of tome 
marbles subjected to solution in water/ There it, howevtTi no evidence 
for any such reaction, which is most improbable. Forsdvke sav* 4 1 The 

" T E. The Crmnrrif t of Ab io$ A i j„ p in, a 2 

= W M F Pane, f rti &nd t ratfi of Jrtsient Egypf M IQ10, p. 15a 
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dit&rcrscc between the rtftecring powers of black and red surfaces 
need hardly be remarked; but it is wcU illustrated in the wtlJ-known 
predy rustic Egyptian vases which arc bright red with a black band 
□r the lip. The polish is certainly stronger on the black part, but 
it extends all over the surface and is hardly visible on the red 
colour." 

With certain ancient red polished sherds that were blackened by 
making them red-hot and then burying them in sawdust, the polish 
not only heumr more brilliant, but acquired the metallic sheen seen 
on much of the bUck of die Hadarian and prtdvnmric black-topped 
ware, which is very like 4 graphite polish in appearance* which of 
course it cannot have been on the treated sherds and which it probably 
is not on die Bavarian and predyrusric pottery, A graphite polish, 
however, wax found by Retainer 1 on some of the ware from the Middle 
Kingdom Egyptian colony at Kerma m the Sudan, and graphite i* 
used today in certain districts af the Sudan for giving a palish to a 
surface already black,* but there is not any evidence for ks use in 
Egypt. Polishing makes pottery impermeable to liquids. 


Baling 

Finally* ihr pot ts baked in order to drive off the chemit-illy- 
combined water, the loss of which is necessary to convert the clay from 
its original Weak, friable state* in which k it softened by water, into a 
hard* durable, stone like mas*, unacted upon by water. This reaction 
takes place between 500* C (jjy* R) and 600* C r R), the 

combined water ^13—11^ per cent) being rapidly given off at ordinary 
atmospheric procure as the temperature rises l^cyonr! 500* C* 

At for the manner of baking, there can be little doubt that at first 
the dried pots were baked on the ground as a mixed heap of pots and 
fuel, probably coveted over with animal dung to conserve the heat, 
as is done to-day in the Sudan and by primitive people elsewhere. The 
iiiel available was principally straw, chaff, animal dung, reeds, rushes 
and sedges. At 4 later date* the heap might have been surrounded bv 
a low waD of day and tlj* dung covering replaced by day and finally a 
simple kiln with a scparatEon between the pots and the fuel would 
be evolved. As a pottery kiln is shown in 1 Fifth Dynasty tomb at 

1 C>. A Itminct, Ei&iWionf a* Kermn* rv-v p p. jjo 

3 J W, Crw£m, of rtr,, pp. 133-4. 
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Sahara* 1 its use mmr have been well established at that date: pottery 
kilm are also depicted in Twelfth Dynasty tombs at Beni Hasan* and 
in an Eighteenth Dynasty tomb at Thebe*, 1 

Colour 

An important feature of pottery is its colour p which may now be 
considered. 

The colour of pottery* ^part from any dip, wash of paint, depends 
upon several factors, the principal of which are the kind of day used 
■inti the nature of the firing. 

Even a mere enumeration of the different colours of pottery is not 
without difficulty, partly on account of the large variety of shades or 
gradations of colour chat occm and partly because some of the colours 
are usually described by terms such as * drab' and * buff* that lack 
precision of meaning and, therefore, are not always employed in the 
siune sense. The colours of the plain, unpainted and undccoraicd 
pottery that will specially be discussed are brawn, black* red, partly 
black and partly red, and grey* and the nature and cause of these 
colour* will now be considered. 

Brawn Wxtt 

A brawn colour itt pottery h generally that of the day used, which 
has not been modified, or only slightly modified (apart from any 
lightening of the colour due to drying), by the very imperfect baking, 
rhe black patches often present being smoke stains and manifestly, 
therefore, die fire must have been a poor and smoky out This colour, 
although usually confined to the most primitive pottery, may occur Jt 
almost any period. The Egyptian neolithic pottery and some of the 
Tkiian ppeery are of rim kind. 

EM K W 

Black pots probably were firsr produced occasionally by accident, 
but accident cannot account for a continuous production of black 
ware, which arose doubtless fmm 3 deliberate attempt to cover up the 

1 G. ‘Stniiukifff Pa* fJrub dti TV, Pt, ^ In piauii Kob, fly and S4 the two 
Kcnrt described jj ' Bmmtm ion Tapft *1 h dqairt iW hating oi pots In connexion 
with farad baking and not ihe bwuHlg of potter?. 
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inevitable and disfiguring itnoke stain* of the earliest pottery kw 
utilmng a smoky fire, such a* earned them, to make the pot* wholly 
bbek. or aa -so wdl expressed by Mym 1 1 what had begun as an 
accidental disfigurement had been seized and utilized » . . and developed 
into an intentional technique.' It would soon be realized, however, that 
a fire continuously smoky was not samfactory for the production of 
well-baked pottery and that the best wav of obtaining pots that were 
both hard and bkek was to hake than first m a fire as hot us could be 
obtained and tu blacken them after the hiking by exposing them to 
dense uftoke. 

Black pattcry i% not at all uncommon in Egypt +11 the present day 
and it is made in a iciy simple manner Oidiiuiry red reddish jKiiitry 
is first made in the usual way and at the end of the bakings when the 
flames of the fuel have died down, but while if sc pots are still red hot, 
tile furnace rbor ts opened and some smoke-producing combustible (in 
one factory it was pitch and in another a mixture erf coal and pitch) is 
thrown on to the hot ashes. This, which does not come into contact 
with the pottery, products dense imokc t which blackens the pot*, The 
resulting ware* although generally described as black* ii really not 
bbek, but a very dark grey* not only m both surfaces hut through 
to the centre* with, however, sometimes a suspicion of brown just 
below- the suffice. 

Crowlci&i 1 and oilier writers 1 describe primitive modern processes 
of making black pottery in which the pots direct from rhr fire and 
still red-hot are buried in ,md covered with organic material, inch as 
chaff, dung and leaves, which tn contact with the hot puts smoulder* 
and gives off dense smoke tha! in a very shorr rime blackens the pots, 
nor merely on the surface, but throughout if the vessel* arc thin, or 
well into the substance of the ware when the vessel* are thick. 

1 have produced black pottery on a small icale in the laboratory in 
1 lie same manner by hating ancicnr red wane (fragments), modem 
red ware (miniature pots) and modern grev ware (fragment* and 
immature |mtA> In m electric furnace until red hot and then immediately 
burying them in vtwdust< chopped ^traw or chaff and allowing them 
to remain for various periods of umc varying from .1 few minutes ro 
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about half an hour. The sawdust, chopped straw or ehalfi becoming 
carbonized* produced dense smoke, which not only blackened the 
surface of the pottery, hut definitely penetrated below the a mince, and 
when the pottery w-ji broken it was seen to be black at both sides with 
a grey tntxt in die centre- In other experiment* pieces of modem grey 
wan: (cold) were suspended by wire inside and near the top of a metal 
cy linder which was dosed except Cor the two small holes in the top 
through which the wire passed. At the bottom of the cylinder a deep 
layer of sawdust, chopped itraw ut chaff was placed ;ind heat was 
applied to the outside of the bottom oi the cylinder until smoke ceased 
id issue trum the top. In every instance the pottery wa* blackened and 
in every instance, trhe black penetrated bdow the surface, in tome 
cases (he ware becoming grey through to the centre There is not any 
layer of soot on the surface of this blackened pottery and it may he 
handled tfeely without soiling the hands and even when rubbed with 
j clean white f aline this is only slightly discoloured 

In this eonnexinn it may be inejitinned that, although smoke 
consists of solid panicles, these are very minute, bdftg of die order 
of font about one-dioujanddi of a millimetre to about one-hundred- 
thousandth of a millimetre in diameter 1 and they are so small that 
they cannot separately be seen by the naked eye, the 4 blocks' or 
' smuts p ubierved when a chimney nr lamp smoker not being whai is 
scientifically meant by smoke, but immensely brger particles. it may 
be pointed uui, too, that the ancient pottery is often of a very parent 
nature and that in any application of smoke, such a% described, the 
penetration of the smoke would be aided by the ton traction of the 
air In the poicr of the pottery as cocaimg progressed- The earboruza- 
□on during baking of any organic matter present in the day would 
intensify any black colour due to smoke, especially m the centre of 
die ware. 

Although, shown, pottery undoubtedly does become, not only 
blacken ci!, but blackened throughout m the presence of dense smoke, 
h has been stated Ity several writers 1 that the smoke is nor an essential 
factor; that smoke cannot penetrate pottery and that the phenomemm 
is not due to the smoke but ia caused by reducing gases accompanying 
the smoke that convert the red oxide of iron present into a black 

1 W. Hr Gibbs, O vudi dwt 5 «w+< r p. 130. 
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modification. Whether such a change cm or does take place may now 
be discussed. 

That die colour of block pottery may be due to the presence of 
black oxide of iron produced from red oxide by the action of reducing 
gases in the fire is then red call y possible and from a chemical point of 
view it very attractive, but that any such reduction actually occurred 
during the baking of Egyptian blade and h Jack topped ware has not 
been proved. The available faces may now be considered. 

Frankfort states 1 that a black colour due to black oxide of iron 
produced from red oxide by reduction 1 can dearly be distinguished* 
from a black colour due to carbonaceous a inner became the former h 
changed hack to the original red on hcadng (from which the black 
may be regenerated by further reduction), whereas the latter is burned 
out and disappears* This argument however contains several omissions 
and fallacies. Thus the nature of die day is not taken into account 
and* although it is true that if black pottery when heated becomes 1 pale 
or yellow-red K the black must have been due to the presence of 
carbonaceous matter (including smoke), which ha* been burned our by 
llic beat, (here ii more than this, namely, that the clay must either 
have been free from iron compounds or contained them in only very 
small proportion, or thar these must have been of such a kind, or were 
associated with calcium carbonate La such a manner, tbit they did not 
produce red aside when heated. And the fact that certain black pottery 
became fed w hen heated U not proof that die blade was due to black 
oxide oi iron, unless it could be dinwn that the clay was not of the rod- 
burning type, since pottery blackened by carbonaceous matter (including 
smoke) would behave exactly in the same manner if the clay were a 
red-burn tug one. The diifcrencc in the behaviour of the two kinds o\ 
black pottery referred to hy Frankfcut almost certainly was due to 
the tad that the one was made Jrom a red-burning clay and the other 
was nor. 


Aa there appears in be a certain amount of confusion rrspeding 
the oxide* of iron {tile black . olottr of -indent pottery having 
been attributed by different writers to diitcrent oxides, f« example, 
by Frankfort 1 and Fortdyke* to ferrous by Petrie* to magnetic 
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oxide and by Franciict 1 partly to tenons oxide inti partly to magnetic 
oxide) these oxides may be considered. 

There are three oxides of iron: ferrous oxide, which it bUdk; 
ferroii^ferric oxide or magnetic oxide* which is also black and fatic 
oxide, which h rtd. Manifestly, Lhertlbre, any black oxide mtut be 
cither ferrous oxide or magnetic oxide, 

Ferrous oxide may be produced in the laboratory by bearing ferric 
oxide either in a current of hydrogen to about 300* C. J - 4 or in an 
atuiDSpliere of hydrogen and steam to a much higher temperature 
(jtxf C. to 1000* C-T Ncidicr oi these temperatures* however, is rhac 
at which primitive pottery w*j baked, 300' C being too bw and 
700 -1000’ C. t.» high, ihedehydration mmpentuxe ai rky being from 
about 500* C. to about 600" C Abo the atmosphere surrounding pots 
fired in a primitive manner is neither an atmosphere of hydrogen p nor 
of hydrogen and sicam at any time and* although a very small amount 
of hydrogen might have been produced by the combustion of the fuel, 
this could not possibly liavc continued to exist in the free sate in an 
open fire, bui would at once have been burned up with the formation 
of water vapour. Another and insuperable objection to the black ol 
ancient pottery being due to ferrous oxide is that ill is o*kfe 1* an 
extremely unstable substance, whkh cannot exist in the free irate, but 
which is oxidized immediate])- it is formed. Hut possibly those who 
mention ferrous oxidCi not being chemists, do not mean the free oxide, 
bill a ferrous compound that for the sake ol convenience may be 
regarded is consisting of this oxide combined with some other sub¬ 
stance, such for instance as silica, but in whkh the oxide has lost its 
separate identity, the red body present in the example given being 
ietraus silicate. This would seem 10 be indicated m at least one 
instance* by u refs fence to the Staffordshire blue brick (the colour erf 
which is probably due to ferrous silicate) ai an example of the reduction 
of ferric oxide to ferrous oxide. An, liowcvcr, the brick is Wwr and not 
black, its; colour cannot be any proof Hot the colouring agent of Mie,( 
pottery (whkh Li *ery black and not blue black) is euher ferrous oxide 
nr ferrous militate. Moreover, the Stafferdihire blue brick is produced 
in a modem kiln, where tile air conditions may be regulated 10 j nkety 
2nd where a reducing .irme>sphm may readily be Gained and mg in 
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fatiicd, whereas tic early ancient black pottery was fired in a primitive 
maimer in m open fire with an atmosphere that cannot have been a 
reducing one. The absence of a highly oxidizing .itmuspherc, as proved 
by the presence of smoke, is sometimes ca*eo to mean that, therefore* 
the atmosphere must be a reducing ant, but this is not so. The presence 
of smoke indicates a comparative!;. low temperature and the partial 
exclusion ui jh H but nor necessarily the presence of a reducing 
atmoaphetc:, this being not merely the absence of the usual complement 
of oxygen, or even the momentary pre&coce of small proportions of 
reducing gases* hut tht presence of a considerable proportion of such 
gases operating over 3 somewhat Lengthy period of time. 

Magnetic oxide, which Petrie states is the colouring miitn of the 
indent blick pottery, may be produced in the laboratory by reducing 
the red mide by means of hydrogen or carbon monoxide at a taro 
peraiure of 500 C. 1 or by 4 mixture of hydrogen and steam at 40a" C., 1 
bur flic primitive method of inking did noc provide an atmosphere of 
hydrogen, carbon monoxide* hydrogen and steam, or a reducing 
atmosphere of any kind. Ferric oxide al^o may be con verted into 
magnetic oxide by heating it to a very high temperature (above 
1350* C), 1 1 a temperature that it is improbable could have been 
attained under the condition* of the firing of primitive pantry. 
Usually* too. when (crek oxide it heated in a reducing atmosphere it i% 
metallic iron that ls formed. Abo if rhe black is magnetic oxide, St 
should he magnetic, which is not so, When powdered and tested with 
3 magnet a few tiny particles are found that are magnetic, but these 
are not Bendy sufficient in quantity to account for the black colour 
and, as magnetic oxide ci| iron h a common constituent of Egyptian 
ciiiys^ the very utlJI amount of ihU material present in the black pottery 
is alnioM tertaErdv original to the day, and nor been produced hv 
any chemical reduction of red oxide during baking.* 

Many of the proofs given that the blade df the ancient Egyptian 
black pottery it not dire to bUck oxide of iron arc negative ones, bur 
there are two good positive proofs, namely, first, that a large number 
of specimen* of both ancient and modem Egyptian Hack ware have 

1 H Abraham am! ft, FUubt. l&umil Chrmwxi Society M AJbe. cixYin | [gjqj, 
u, pa 5&H 

1 Rah'iX and Schortemxner* &p, p im 

*tt*P 

4 T. Turner, op. pp. 677-8. 

* A, BapwoatJ. WagnfTu Utirm/i rn f hyt^rti, in Frtt, Rnyst Sec , A, 
Lixm (lyi*). pp. 
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been analysed by me and the presence of carbon (smoke) proved 
chemically in every instance, and second, that pottery made from grey- 
burning day without any wash of red ochre, where there is not any 
red oxide to be reduced, may be blackened by smoke in the manner 
described. 

The pmeiict of carbon was proved by strongly heating finely 
powdered specimens of die black wait with lead chromate and passing 
the evolved gas into lime watery which was turned milky every time, 
that showing that the gas produced was carbon dioxide, and hence 
that carbon had been present id the potter v. 


RtJ Ww 

Among the brown smoke-stained pots at llrst produced, there 
probably would have two an occasional one dial was red, becau.se it 
happened to have been better baked than usual and, as a hotter and 
brighter fire become more common, so the colour of the pais would 
improve, until eventually a good red would be quite ordinary, But 
meanwhile it was discovered that a red colour could be obtained by 
coating the pots with red ochre. 

The various shades of red (including brown) of pottery' ire always 
caused by the presence of red oxide of iron, which is due generally to 
the use of clay containing a relatively large proportion of iron com¬ 
pounds of such a nature that they become converted into red oxide 
when strongly heated, bur. as already men tinned, the red may tie 
caused by the application of red ochre to the surface. 

Red pottery mav be dlhcr uniformly red throughout or, mnre 
generally (especially in the case of the thicker ami coarser kinds), it 
is rod on both surface*, hut grey or black in the centre, this central 
Tout varying from a thin line to .1 broad band. Tlte grey or blade t» 
due m the carbonization of organic matte-, either coni .lined u a natural 
impurity in the dav in the form (if decayed material of veget ible 
origin (humus), an occurrence by no means infrequent, nr else artificially 
added in order to temper the clay. When cUy containing organic 
matter b heated with free access of air this organic matter at first 
carbonizes and becomes Hack, the action beginning from the surface 
and slowly extending inwards, and. if the walls of the vessel are thin, 
or the heal considerable or long continued, this blackened matter then 
gradually burns away, with the simultaneous commkin of the iron 
compounds into red oxide; but if the vessel is thick, or the brat not 
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great or not of long duration, the organic nutter in the thickness of 
the ware h merely charred and remain*, giving a grey or hUi-i colour 
to the stone in the centre- In order to produce a good red surface, nut 
only must the day be of the right kind, but the fee must lie hot and 
Free from smoke at the end of the baking and, with such a Sire, mxf 
smoke stains produced in the earlier stages of the baking are burned off 

When a red colour other than pint is applied to the surface of a 
vessel, it is always in the form of a red ferruginous earth made into 
a wash with water. As this red is a natural earthy form of luma tile, 
it is often termed hematite, hut it will save confusion and will serve 
to distinguish it from the black opaque mineral with a metallic lustre 
employed for beads, amulets and other small objects, if it be given 
the better and more correct name of red ochre. 

In a review of the bit edition of this book- I was accused of lack 
of precision and of contusing slip and wash, because 1 called the coating 
of red ochre 4 wash (whereat the reviewer considered it to be a slip) 
since red ochre usually contains a small proportion of clay, The matter 
is entirely one of definition and if a slip cormui of finely levigated 
light coloured clay mixed with water, then red ochre applied to a pot 
is nor a sUp t but a wash/ 

I believe that the use of a red wash on ancient Egyptian pottery is 
less common than is supposed. Polishing so modifies ihc surface of 
day that the light is reflected diffidently, which naturally affects the 
colour and may suggest die use of a wash when there is none. 

BleeJt end Red Ware 

In addition to black pottery and red pottery, j pot partly black and 
partly red became fashionable at an early date, probably as the result 
of the accidental production of a few such pots* The Badarian and 
predyuastk bladc and ied wares take the form of a black top, with 
often also a black interior, (o an otherwise red vessel 

The black of this black-topped ware, like that of the entirely black 
ware already dealt with, is a carbon black, that h to say it is a smoke 
black and not an oxide of iron black, as often stated. The proofs of 
this -ire the same as those already given for the entirely black ware 
and may briefly be recapitulated. 

The black cannot be ferrous oxide, as the formation of this com¬ 
pound in pottery ii impossible ■ nor can it be ferrous silicate, since this 

1 In tb» whd.iflA *ee P. D- Ritchie, Some Pifdytuitk Poiicrv Pkp*ell ^ 

Crmrttnn pf Armuwi f J, Sir g, Myncj nid O. H. Myers, pp. 
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u not black, but bluish grey; although the hbek may contain a few 
magnetic particles derived from the day used, it is not magnetic and, 
therefore, it cannot be magnetic oxide; die atmosphere of the open fire 
employed for baking the curly pottery, although it may have contained 
a very snail proportion of reducing gate* (chiefly carbon monoxide), 
could not have been a reducing one of the kind or to the extent 
required l» reduce red oxide of iron to black oxide, the presence of 
unukc not Iwing evidence (at it is someuro« thought to be) of a 
reducing atmosphere, but merely a sign of the absence of a highly 
oxidizing one, which is only a negative condition, whereas a reducing 
atmosphere means the positive presence of a large proportion ot 
reducing gases; also, when ferric oxide is heated in a reducing 
atmosphere it is usually metallic iron that is produced; die black, too. 
always give* the reactions for carbon (smoke) when tested. Moreover, 
the black top and black inferior may Ik duplicated under conditions 
that make it impossible that it should lx the product of the reduction 
of red oxide ;i> black oxide, these conditions being the very short time 
(a few minutes only) necessary to produce the blackening, the rapidly 
falling temperature of the pottery during the operation and particularly 
tiiat the bhek may be produced in the absence of red oxide with t lay 
(without any wash of red ochre), that is not red-burning I nit grey- 
burning. Finally, it may readily be proved rhar the hbek it not due to 
any compound (whether ferrous oxide, ferrous silicate or magnetic 
oxide) formed by the reduction of red ferric oxide by taking two sherds, 
if passible from the same pot, one From die red body and the other 
from the black rim, reducing the red of the former in the laboratory 
by means of hydrogen and comparing the result with the Id nek sherd. 
The difference is very marked. The colour of the treated sherd is a dark 
bluish-grey and not black, and on powdering it and adding hydro¬ 
chloric acid an immediate and vigorous reaction is produced, and on 
continued treatment practically all the colour disappears, leaving a very 
light-grey (almost white) coloured residue from which carbon and 
carbonaceous maner are nunifolly absent. II the experiment h J * 
been carried out with due precautions against oxidation, the solution 
on testing is found to contain iron compounds in the ferrorn n dilion- 
In the care of the sherd originally Wick, this, under identical con 
Jiriuiis, shows no immediate or pronounced action with the it id and, 
even after prolonged treatment, the icsidne remains black; there are 
no ferroui compounds in the solution and the biack gives the rests 
fur carbon. 
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Before being in a position to ex plain the mode oJ production 
of this black-tapped ware, it is necessary to know something more 
about it r h»n the mere fora that one part of a pot is red anti another 
black, and the detailed description of this pottery may, therefore, be 
given. 

The outride of the body of the pot is red, this red being generally 
thicker than can be accounted for by a red wash and, therefore, the 
ware itself must have been baked red; the red docs not penetrate 
through the wart, nor even as a rule to the centre, but there is always 
a thick black stratum below it; a little red occasionally may be seen 
on die rim (generally inside) amid the hbek, 1 showing that the surface 
originally had been red and subsequently was covered with black, some 
of the red, however, having escaped the action, and, what is most 
significant, when the black is scraped otT carefully there is red below, 
which can only mean that the red has not been changed into black 
but that it has been covered with black The (op (mouth) of the pot 
and often also the interior are Hark. 

There are only two ways in which such pottery could have been 
made, namely, (a) by' the simultaneous production of ilie red of the 
body (apart from any wash of red ochre) and the hjaek of the interior 
and rim, or (£) by producing ware wholly red first and then by a 
secondary operation blackening the interior and rim. 

The first method was adopted by H, L, Mercer, a pottery manufac¬ 
turer of Pennsylvania, who in one continuous operation made excellent 
mutations of the red-bodied black-topped ware, which are now in die 
Pitt-River* Museum at Oxford. His description of the proems is as 
follows*: 'Having made a pot of ferruginous clay which in a dear 
L-itw Htc would hum red, I nibbed red ochre diluted in water upon it 
with the hand when half dry. Immediately polishing (he surface by 
rubbing with the circumference of a blown glass bottle in lieu of a 
pebble, I neat thoroughly dried the pot and then stood it upside down 
with the rim buried an inch deep in a layer of rather fine white pine 
sawdust in the centre of which immediately under the vessel I placed 
a piece of resin of the size of a chestnut. Over the bowl thus arranged 
] to bent a piece of common wire netting (meshed at about rwo inches) 
as to entirely surround and overarch the pci at a distance from it of 

1 As fTamplei ef this xruT he rctcfUioftcri pou Nos. kxj i. 3007, leia, 2015 und 
i!Mh; tzn*i probabl? other#) of iboic described hy vort Busing (Fr W hm 
Tv*t?iitsr m l)* 

1 H. L. Maw, ba Amk* (D. RandiETMirlvcr juut C L Worley)* p B 17, 
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about two inched- Both wire and wwdust *tnod within a circle ol jbotit 
three feet in diameter of loosely piled stone* about one foot high. Upon 
th» 1 threw about a bushel of Andy chipped dry rye straw so as to 
fill the stone circle and entirely covet the bowl and wire. Tie straw 
when ignited burnt about three-quarters of an hour, leaving the pot 
when cool a duplicate (even to the waving huff-grey zone below ihc 
black) of the original specimen.' 

At one lime I thought and stated* that raw such process as that 
of Mercer (without of course the wire netting, but with other 
method of keeping the fuel from close contact with the pot) had been 
practised andendy and* although this may have been so (as manifestly 
it is mot impossible) 1 am unable to conjecture how it could have been 
jnn r and Petrie* who iirst suggested this method/ gives no explana¬ 
tion beyond that the pots were baked mouth downwards with the rims 
in the ashes* It may be pointed out too, that in order to bake a large 
number of pots together with all the runs in the ashes, a considerable 
area of ground would have been required. Ashes, too, art produced 
only towards the end of the baking, when the smoke is over, 1 now 
dunk it more likely that the method employed consisted of two 
distinct operations (as in the making oi modern black pottery in 
Egypt), the fust being the making of a red pot (die red oi the day 
being enhanced in some instances by a wash of red ochre) and the 
second being the subjecting of the rim and interior of the pot to the 
action of dense smoke m order to blacken them* this second operation 
(first suggested as being likely by Mr; ]• W. Crowfoot)* being analogous 
to that practised in the Sudan and elsewhere at the present day and 
already described/ but instead of the whole poc being covered wish 
chaff or other which produces a pot entirely black* the rim, 

only would have been covered, as only this and the interior had to lie 
blackened. 

The obvious way of carrying out the operation: seemed to be to 
stand the pou red-hot from the fire mouth downwards on the fuel 
and this method* therefore* was tried. 1 Miniature poise! two different 
kinds of day were procured from a focal potter, who supplied them 


1 A. Local, The iYrturr of fb Coimmr «?j ftuu*?.. tn fomnut Rtyml i*(%. 
Ifcif., in (iwl pp I3M* 

1 W. M. F. Fok, fir dm mad Craft* of Amdnt Egypt, p. T30. 

* A Lucas, £p. dr-, 3. 

* Sec p. ^4 

1 A. Lucti. Hlack iflii Blitk-wpped PotLirr, 4m Street, mi (i$p). 

PP 93 ^ 
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wet; there were partially dried, coated with a thin wash of red ochre 
by smearing it on with the fingers* polished with a quartz pebble* 
thotaughly dried* baked in j small electric muffle furnace* ind when 
red-hoc placed mouth downward* mi a layer of sawdust 1 (which was 
the fuel chosen) jn which the rim was buried. The result was a red 
pot with j black rim and generally t though not always, a black interior, 
bur the red body at first was almost always badly Hiwke-sraincd. In 
order to avoid thi* staining* various modifications of the method were 
tried and eventually it became cl ear that th e exact tempera Lure of the 
pots was of little importance* provided they were hot enough to char 
the fuel and not iufltdendy hot to cnflamc it* and that the principal 
precaution necessary was to prevent the saw dust giving off smoke from 
the top. which could be done by manipulating it in sud) a manner 
that the smouldering took place entirely beneath the surface so that 
practically no smoke escaped* which was effected by pressing down 
the sawdust and covering it up with fresh material whenever any iigns 
of burning manifested themselves* or better, by covering the sawdust, 
after the pot had been placed in position, with a thin layer of dry 
tarih or tantL T There h nor any thkk layer of soot on die black rim 
or black interior* which may be handled without soiling the hand* 
and, even when it is nibbed with a dean while fabric, this is only 
slightly blackened. 

Another way of avoiding smoke stains on the bodies of the pots Ls 
hy burying thtm 1 direct from the furnace* mouth upwards in ranch 
Leaving only the rims exposed : covering the rims, while Still hot, with 
sawdust and placing a Jink: sawdust inside the poia- Although this 
method is very satisfactory in the laboratory, it might ttot be practicable 
on 4 large scale; to bury j number of rediot pots upright and very 
quickly, bcfme they have time to cool* in sand or earth b not easy and 
in winter the rims of the puts would probably cool w rapidly that they 
would not he hot enough to char the sawdust and, if the ground w*rt 
wet* it would be impossible without cracking the pot*. 

Professor Gordon Guide* in collaboration with Professor Barger* 
carried out a few experiments, which were ' undertaken primarily to 
determine whether the highly burn idled* light grey ware characteristic 
of 11 neolithic ,p site* on Malta should be aligned to the “ reduced " or 

1 Atidcntly, chopped t m duff may Jijtvc been need. 

‘ It MiisKHielly lujppertfd that a pot acriekncslly fdl over «« 10 in ikie in 
(hr HW'Imt* which .iiitriTil in contKl wirh the hot clay and aiaincd the pcc, 
jftd tilt: block slaim on ih* aneieci pottery may IlW been at^rd in (hi* 
manner, 
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to the M carhotiifctoiu " group." 1 Since any dUcusaiojj of the whole 
subject would be. no! only too long, but also out of place here, the 
raid is ol only one of the etpcruiieflts, that with Egyptian pottery fc 
will he coTmdered. The specimen used for the experiment was part of 
the black rim of a red bodied, hi aek-topped predynajdc poL This was 
heated lor ten minute? to a dull red heat in a current of oxygen, when 
the bkjLk colour disappeared entirely ( giving plate &u a Jeep red colour 
similar t> that of the body ol the pot Carbon dioxide wax given oil, 
atuf therefore* Irec carbon (due to unoke) was present When vuh 
icqucnlJy he^cd in a reducing atmosphere the red colour disappeared 
and th*- sherd Itecanw deep black, though a slightly poorer black than 
it was originally, 

Gordon Chiilftt while admitting that the Egyptian black-topped 
ware ' may contain free carbon/ suggests dial the attribution of a grey 
or black colour in pottery* including Egyptian ware* radiatt'cly to 
carbon u n*>t justified. With respect to the Egyptian black and black- 
lopped pottery. however; Gordon Cbtldc refers to .in article written by 
me in 1929/ but he does not seem to have noticed the results of later 
work published in 193a 1 and 1934* respectively* which have been 
summer l/..lJ above, and which* m mv opinion, prove definitely that the 
btaek of die Egyptian black and black'!upped ware k due to carbon* 
dnee the presence of carbon has Iran determined by analysis and since, 
too, pottery made from grey-burning day, without any coating of red 
ochfCj where there is not any red oxide cf iron u> be reduced, may be 
blackened by carbon in a manner similar to that of the Egyptian ware. 

Gr*y T Dmh jnd Et*$* Wart 

The various shades of grey (generally axh-grey or greenish grey T 
drab and buff at some of the anaent Egyptian pottery are due to the 
use of a special kind of clay (brownish-grey colour) practically free 
(tom organic matter (which iicbrk coloured and which dark cm further 
iin heating* unless it ii entirely burned away) which, although it con¬ 
tained iron compounds* also contained j conrider.ibk proportion of 
calcium carbonate, sinee it is only such clayi that become greenish- 

* V. Cimfrjn QnUfc, tm rhe Cause* ot Grey actu Fsbck Colon-lion iin PrEhistofii- 
V&vrn* Matt, No, 55 (1937), 

a A. Luui l /nunr.j/ Ray itf Anlkmrp. Injt. t Ux (lpag\ jip. 113-59 

■'A. .LitLjs ( Hliick mii BUdc-Ooppcd Pottery. r inrult+ Ju $etm& m ixitl {S933J. 
FP 93 ^ 

*A Low, A wfl/ Kgyptfon HatenuU 4*V Inrfurttut, 1934* pp. 31^33, 

4 RuiT meant having a veJiownh lint 
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grey when strongly hcaicdj although when onU lightly baked they 
nc uiten of a slight reddish tint, which is the opposite of what might 
be cij*cied p and the opposite of what occurs with many cbp* usually 
the greater the heat the redder dir ware. The Qcaa and JJalbs day* 
of which the modem quUeh and builas are made arc of this ty pe, J Grey; 
drab ui buff pottery wasionidly shows a dart zone in the centre oi 
the svaie, which is due u> dir same cause as in the case t>( red pottery, 
namely the carbonization of organic matter present in the day. 

Decoration 

Apart tram any ornamentation of pottery by such means as a 
light^oburai clay dip, j reel wash, smokjC-hhicieii3Jig (either of the 
wfink pot or af die top only) or burnishing, die ancient Egyptian 
pottery some tunes was detonated with incised or painted dattgm, or 
with painted figures or Kcncs T which may now be dnmted 

Incited Dcugm. At examples Oi incised designs the brown or black 
Taiian ware, the Egyptian and Nubian black predynastic ware, and 
the Nubian brown or black Ogrtmp ware may be mentioned, all of 
which have geometrical patterns inched on them before firing, these 
m damns being filled in tiibsequeiitly with white pigment, which, in 
the ease of the Egyptian wart, Quibeil states 1 was H probably gypsum/ 
though he does not give any evidence in support of this, Another 
example of incised dtaga ts the ‘rippling* of the finer kinds of 
Eiadariati pottery, 

Pmnttd Design** Figure* *md Scenes. Hie early Egyptian pin ted 
pottery hat been classified by Petrie a* * white cross-lined ‘ aud 
¥ decorated 1 respectively/ * 

The burner is a red ware with a wash of dark reddish bown (almost 
chocolate-coloured) oxide of irorf, which was then polished .and 
alterward* painted* beJbrt firing, with geometrical designs or with 
figures of plants, tnen and animals m a white, or yellowish- white, 
pigment. Petrie calls it 1 polished red pottery with white cross-hues" ! 
and says* that it * is primed with a white slip day upon the base of the 

1 An amEyiis of i wctt&KUy lyptcal ponxty chy turn Balk* *hown it ms 
i-pEitzua j uimpirativriy Jar^r praporudn at irttfi campounrfi (6 per real) iftii 
hf Mite than au per am m caicium drbonans For dcuil > oi inalyitk « p- 

a W. M- ¥. Feme and f L QutbcLf Ns#nd Bdlmi } p. i j 

1 W. Kt F* Fein*. Fnhtsimc Egypt, pp 14* X& 

* See T- IL PccVs p The CttnJufiaii 0/ Egyptian Pottery/ /ovrrtQi af Egyptian 

Ar+klrdagy* IQ pp ha-dt i'&t calls the fiasttlkjihari 1 faulty " and " the 

P^npbciiulll of die U-uk A^r. 

* W. M, R and J. t. Ouibdl* op. *u n p. 37. 
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piliflhtt! red pottery/ In another phet. however* he sfam 1 that J 'Hits 
whsre pint Wai put over j bright, red 1 facing of haematite *{ Frankfort 
sav/ that k ii made 11 of femtgttwm cLiv and beats recdJinear designs 
tn chalky white paint on a red haematite wash * and Gordon Childe 
calh it 41 essentially red-polished ware ornamented with partem? m dull 
white paint.’ After a comparatively shore life this * white eros-lificd' 
pottery disappeared, giving place to the # decorated * ware about to he 
described Petrie 9 * statement that the whirr pigment used was a white 
day h is been confirmed by Ritchie/ who analysed specimens from 
Arm ant. tn this connexion it may be mentioned that a mm of white 

day wat found in the pi edv rustic cemeterv at Mahaina/ 

The P decorated ' wjic, which, though still predynastic, is Later than 
the 1 white cross-lined T ware, sometimes is of a drab colour and some¬ 
time* of a pis red colour with the painting (prinnpalh ships and 
wading bind?, with occasionally men and nmmals). which was done, 
before the firing, with dirk reddish-brown oxide of iron, which often 
has -i slight purple tint. Sometimes patches of a pot are drab and 
other patches pinkish. The drab ware apparently was so much esteemed 
that occasionally it was imitated by putting a thin slip of a drab colour 
on a pafc rcdeoloiwed pot before painting* The pale red ware i* prob¬ 
ably the same ai the drab ware, but baked at a much lower temperature, 
since specimens that were strongly heated by me (to about tow/ C) 
in an electric muffle furnace became greenish-grey. 

Peer, describing the * decorated * ware, say/ it is J unpolished with 
or without dip/ and that + The day is pink or btlff Frankfort says* 
1 the paint h fcacept m a few cases) applied dinxdv to the pinkish 
huff body or the pm* without irfittpOftcd dip Gtttrk»n Childe say? 1 
th.ii die pottery U :i 1 light-coloured buff day painted with patterns in 
bmwnitlhftd/ and Petrie soys 1 1 The later prehistoric painting waj in 
dull red on n huff body/ 

I have examined sixry-ninc sped mens of this predymsric * decorated * 

1 W, M F fVtrkv An. and Cnrftt of Antitm pf* tom, p. tn). 

■ On the poo in the Chip Museum nsmiiitd by me thii colour a dirk 
tfddah 4 xDtvrt and nn-f bright ttth ^ desoiihnd by Pftrir. 

1 H Frankfurt, Sjadiet m Etrty Poiitry of the Nw Eosf w u p. 94* 

* V, Cordon Ctiflde, Srw Li%hs on th* Mai* An firm E*u t p. 77, 

J Sir ft Mood ind O. H Mfcfi* C *mt t oir i of Armmtt, 1. pp, iKa, 184, i&$. 

* E B Avrrori and W s T S Lent Pmfvmsiir C tmrte ty hj Afahiunj, 
|X 11. 

Y T. E, Pht -( Fi^- 0/ r^i'Yrtc, u r p ra 

* H. Frankfort, nr cir. m p 96. 

* V Cordon OJl-lilf, fir, p rjfi- 
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ware in (he Cairo Mo^um and found that thirty-five (51 per cent) 
were drab, twenty-two Iji pet ;cnl) pinkish-drab, four (6 per rent) 
partly rfrsb -mil |«nl> pink, three U per cent) pale red with drab 
slip, and five <7 per cent) clear, bright pale red, which teem* unlikely 
to have been the original colour, but which may be due to the uninten- 
1 Lena! removal of a drab coating by washing. Bran (on says*' The entire 
surface of most Prcdynastic decorated pots was covered with a thin 
whitish coat presumably that the paint should show up better (ban it 
would on the plain red pottery. This coat being easily soluble in 
water has generally disappeared, especially when (he jwts have been 
wished to dean them, or leaked for the removal of wk* The paint ti 
a similar dark reddish-brown Ln all cases. 

Up m the time of this ‘ decorated * ware, the only clay employed 
for j 1 ! Egyptian pottery was that brought down and deposited by (he 
Nik. either its the Delta or in the Nile Valley, at the tide* of the 
river, lhaf from one locality differing from foa: from another locality 
principally in the degree of fineness of the jwrtkki and in the pro 
portion of sand present, or in some places in Upper Egypt bv tire 
presence of numerous tiny flakes of mica. The clay of the drab ware, 
on the other hand, ii not a Nile deposit, but ii a desert product 
composed of an intimate mixture of very fine day and very fine 
calcium carbonate (orborutc of bme). which has been washed out of 
the limestone kills that border thr Mile Valley and deposited at, or 
near, the mouths of .rrtatri smaller valleys that enter the main river 
valley, two well known localities for this clay being (Jena and Balias, 
both in Upper Egypt, where the deposits have been exploited from an 
early period. Other, hut less important, deposits occur in Middle Egypt, 
as for instance at Sohsg. 4 Geologically this material is a calcareous 
day or marl. 

The Nile Valles dav j I wavs burn* tu 3 brown or red colour, whereas 
foe ra tea rerun dav becomes of a pale red or pinkish colour when 
lightly burned, ind drab, bull, or greenish-grey when strongly burned, 
the stronger the heat thr greener the resulting colour, which accounts, 
not onlv for the varied colours of the ware, but also for the fact that 
sometimes a pot meant robe drab may be partly or wholly pink, owing 
ta the heat not having been very strong, or not uniform. But foe high 
temperature nececsorv to produce drab-coloured ware may also produce 
1 purple tint in the red oxide of iron used as a pigment, certain kind* 

1 G Rrantnr. Anfidr- Ja Srrvirt, <t!tSIV (1934J, |*. 153, 

1 fi. A, Renner. (kw-f, p, tJl. 
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of red oxkfc of Iron becoming purplish when strongly heated." With 
reference to [hi* purple colour Mackay writer* * A warm purplish black 
was used on much of rbe prrdynastie pottery of Egypt- Tl ha* a man¬ 
ganese base and was especially silked to withstand the heat of the 
furnace when the jar was baked' The colour of the pigment of the 
Egyptian predyrustic r decorated 1 ware, however, is never quite black 
and, thercfofiCt it cannot be black coride of manganese* oar docs black 
oxide of manganese become purple when strongly heated, ft is true 
that ^ purplish a Jour in ghiie and gli^ i'. often due tu the use oi 
oxide of manganese, which forms a purple compound with other 
ingredients present, but when oxide of manganese is marly painted 
on a pot and heated* such purple compounds arc not formed, whereas 
refrain oxides of iron become purple when heated, and the purple 
colour, therefore, h an indicariaii that the pigment consists of oxide 
of iron and not of oxide of manganese That this actually is so J have 
proved by the analysis of fpedimi of this purple colour from prr- 
dynastk 4 decorated " pots, and T have found that m every instance it 
consisted of oxide of iron and wat free from manganese compounds. 
Since the pulling was done before firing, a carbon-black pigment could 
not be employed* 11s the carbon would have burned off during firing, 
and* so far as is known to me, a black pigment* although in early and 
common use fur tomb pointing* was not usad for pottery before the 
Eighteenth Dynasty, when k wa* applied after firing* 

The Eighteenth Dynasty pi ten may now briefly l>c eontideted. The 
nature and colour of certain pottery wine jars from the end oi the 
Eighteenth Dynasw (tomb of Tut-ankhxnrnn) have j] ready been dealt 
with. Other pottery of this same dynasty from El Amarna and Giza 
respectively examined by me was a drab-coloured ware painted with 
light blue, red and I Jack pigments after firing. The blue was the usual 
Egyptian blue fiit; the red was red ochre &nd the block was carbon. In 
one instance of drab ware, however, j black pigment emuheed of oxide 
of manganese. and in one mltancc of red waif with a vdfowjsh-whkr 
slip, the black pigment, although powibly intended to be usidc of 
manganese, was actually bbek oxide of iron remaining a very small 
proportion of oxide of rnanganeiC* these two oxide? frequently 
occurring naturally together. A few specimens of painted pottery of 
Eighteenth Dynasty date arc varnished 1 

1 i W. Mclfnr, Inugwir wd Thtm^nod Chtmtitry* mu. pp 
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PRECIOUS AND SEMI-PRECIOUS STONES 

The stonci mzd in ancient Egypt for amukts, beads, jewellery, 
scarabs and other persons! ornament*, although doubtless all cmily 
and highly prized at the rime, include many that nowadays would 
oot Ik called precious, but, at die most semi-precious and in some 
instances not even that. Many of these st ones also were employed as 
idav for the decoration of boxes, cdfiiiip furniture and other objects. 

The principal Hunts used were agate, amethyst, beryl* catifce, 
camdian. chakcdffliy, coral. felspar, garnet, haHnatiir, jade, jaddte, 
jasper, lapis lazuli, malachite, olivine, ntiyx, pearl, peridot* rorfc crystal* 
sard* sardonyx and turquoise. With these it will be convenient to 
include winter and ocher resins, which, although not scones, were 
regarded as semiprecious materials and sometimes were used for many 
of die purposes of gem scones. The diamond, opal, ruby and sapphire 
were not known to the ancient Egyptian*. 

Predom sarnies ate mentioned frequently in the ancient records as 
having been employed for particular purpose* and as having been 
received 21 tribute or taken among the spoils of war and, although 
some of these stones ate referred to individually by name, the trans¬ 
lation of the names is still often uncertain, Pliny mentions about thirty 
different kinds of precious stones obtained from Egypt and Ethiopia , 1 
hut only 4 few of thcK can be identified. 

Many of the stones enumerated were employed as early a* Uadarbn 
and ptedyriastic times, while nthers only came into use ar a very late 
period and* with a few exceptions, they were all lexal products 

dfjpte, Onyr t Sardonyx 

Agate. OfiyX and sardonyx are ail handed Ibrms of chakednny and, 
being very dosdy related, they arc often classed together at ,igatc; 
they all rartfist of silica* * the principal difference between them bring 

1 mvti 

* Wlittt filial ti mcfllkmcii si diitinei From qtarn* tint fnrjtm rh*r iht mfticmJ, 
although oF [Vtc om c cpmpolitic m qujitz, h n m emialLLcr. 
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b the colour «f the bands: m agate, the hands, which *rc frequently 
irregular rad ill-defined, but tuiiuliy more or lets cunccnlfk* ^ 
generally white and brown, with sometime* a little blue; in onyx and 
sardonyx the bands 4ft generally straight and ixunparativcly rtgubr, 
in onyx being milk-white alternating with bbek and m sardonyx white 
alternating with reddish-brown or red, tin* stone, as it* name indicates* 
consisting of onyx scarified with bands oi sard. The greater part of 
the agate, onyx and sardonyx, especially the onyx, used tor jewellery 
at the presau day is andkiaUy stained. 

Agate occurs pleniilidlj in Egypt, chiefly in the form oi pebbles, 
but it has been found idso in smaii quantity associated with J^pa 
and chalcedony in a dyke rock at the head til Wadi Abu Gcrida in 
die eastern desert 4 Uitys and sardonyx probably also occur in 
Egypt, though no mention of them era be icutid in die geological 
reports Pliny iders m Egyptian agate ironi Thebes and stated thai it 
is destitute o* fed rad white veins and is an antidote m scorpion 
poison/ 

A gate pebbles have been round in predy rustic graves 3 and both agate 
bads*- 1 ^rsd onyx beads 1 of this date are known. The earliest use of 
sardonyx that can be traced is irons the Twenty-second Dynasty, and 
the disks from the Nineteenth Dynasty temple of Meneptah at 
Memphis, but certainly of later dam/ cahed onyx by the finder, appear 
tfom the description (white, red and brown) to be sardonyx. The priii' 
apa! use of these three stones lor jewellery was at a late period, irom 
about the Twenty second Dynasty onwards but more especially during 
the Greek and Roman epochs- Recently a very fine set of agate vessels, 
of unknown but probably Roman date, has been found [alQdt in Upper 
Egypt, six of wtuch arc us die Cairo Museum* and two (the largest) 
in the hradi of a dealer. These probably came from India and are 
* naunhinc 1 vessels, such as Pliny describes/ At a [jte date agate and 
onyx beads were imitated in glass* 


* T. Iiam» rad W. F. lte r TJu Tapog, mmi part. D EE?S! 
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Amber end other Rcsim 

Although amber and other resins art neither precious nor semi¬ 
precious stones, they may conveniently be included here as they vrere 
used lor amulets and in jewellery in the same manner as these stones, 
Petrie mentions two inscribed, scarabs that he terms amber 1 and the 
large scarab in the pecmral of Hat^i of the Twenty-first Dynasty 4 and 
a scarab of uncertain date in die British Museum 1 are both called 
amber. That amber m^v have been used by the afuiem Egyptians 
especially at a late date* is not denied, but that all the objects termed 
amber are indeed amber Has nor been prov ed, and some at least are 
almost certainty other kinds of resin, lumps of which are very common 
in andent Egyptian graves of all periods, particularly in those of 
Ekdarian. predynastk and early djnottk date. Worked resin that 
si not amber is sk» known, for example, in i be tomb of Tut- 
ankhamuri/ there was a double finger ring nf resin engraved with 
the royal cartouches; two large resin Farabi, one having j bird carved 
in relief cm the surface; ;i necklace of about fifty-five resin beadi 
graduated from comparatively small ones to very large ones; a neck- 
face of alternate resin and lapis kzuli beads a pair of earrings made 
up of alternate min and gold beads; a broken object (gold mounted) 
of rain, prebahly one of a pair of earrings; a hair-ring of resin; wp 
knuckle bones of resin and a resin knob of a box, The rain of all 
these objects is very brittle, dark red by transmitted light and almost 
black by reflected light; 1 believe it is nor amber, principally on account 
of its ready solubility in many of tht ordinary organic solvents, for 
example* akohol and acetone in which amber is only slightly soluble. 
Small resin heads from periods other than the Eighteenth Dynasty are 
also known and these, fcoo, whenever l have tested them have been 
found eo be canity soluble in alcohol and many other organk sol vent* 
and, therefore, it is improbable that they are amber* a characteristic 
feature of which b its very slight solubility in such solvents* 

Doran analysed several predynastk resin beads found by Myers at 
Armani and he says ‘The evidence, so far as it goes, supports the 
assumption that spec mens Ar. 3 40;; and Ar. ip^i are natural amber. 
- ■ . They show differences from cht chafaderirtks ordinarily assigned 
to amber, but these differences art of die Mine order and of a kind 

' W M K Ftfiic, Sturute *nd Cylinder* muk Namri, jx 4 
1 Ei Vernier. ^h >UL£ ri orf^rrrritf, n, tg% 

1 H- K Hail, Satrmht p. li 
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which is comttfent with igc-long maturing of the toils/ 1 b it 
lustihablc, however, to at-mrtK that amber; which had already under¬ 
gone J age dong maturing B before it w^a found and used by man. 
undergoes further alteration when kept fir a few thousand years mote? 

Pliny quote* Nfobs for the statement that amber was produced in 
Egypt/ whidi T however, is not so. 

Amethyst 

Amethyst consists of transparent quartz coloured by a trace of some 
compound of manganeses it was u*d largely in ancient Egypt in 
the form of beadx chiefly for necklaces* bur also for bracelet* and 
occasionalSy was cut into scarabs. Prom the Fiist Dynasty there are 
bracelets containing amethyst heads; it was much employed dunng 
the Middle Kingdom. occasionally during the Empire (for example 
cwo amethyst scarab* were found in the tomb of Tut-ankhannij]) and 
it* ii.se continued until Roman times. The predynastii: bead from 
Naqada, now in the Museum of University College, Loadnrt, where 1 
have examined it, which Petrie calls amethyst/ although it look* 
somewhat like very pale amethyst is certainly not amcthyii, as It can 
be scratched with a knife. 

Amethyst workings of ancient date exist near Gebd Abu Diyeiba 
in the Safaga dMrict of the eastern desert/* 1 the stones occurring in 
cavities in a red granite; there are also ancient workings about 20 miles 
SfiiiiiKUsl of Aswan - and others nj Old Kingdom date about 40 
miles north-west of Abu Simbd/ Pliny refers 10 Egyptian amethyst* 

Beryl 

Beryl may be green, pale blue (aquamarine)! yellow or white, but 
10 far as is known* only the green variety occur in Egypt or was used 
by the ancient Egyptians. 

1 W. Doran, CcmrUritf of Armunt, t # Sir R Moiui soil O. H. Mym* 
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teayl occurs in the Sikah-Zubara region of die Red Sta bilk, where 
there me exiciuivc old working b K 1 probably of Graeo^ftcumn age K 
and there h not any evidence that the mine* were worked in die reign 
in Auiemiphi# ill a$ stated by W ilkinjon. 4 These mines arc mentioned 
by Strabo 5 ' and Pliny 1 and probably were the original and only source 
at beryl in classical times. The stone* are found ill mka-tale schiits in 
the form o| hexagonal pfisins having characteristic vertical stria cions. 
Several attempt have been made m modern times to reopen the minr^ 
all cl which have proved commercial fail urea largely be^auve the set -nci 
are net ot sufficiently good quality for modem requirements* being 
oiicii of a pale green colour mid full of flaw s. Stones of a good enough 
quality tt- rank as emeralds (the emerald being only a particularly good 
quality beryl*) may have been found in the past hut none such has 
been ibunet in modern times. Bcryli arc always tmasparent or trans¬ 
lucent and never opque. Beryl was used in Egypt at first in the form 
n( the natural hexagonal crystals in which it occurs, since being slightly 
hauler than quartz the Egyptians were unable to cut it satisfactorily 
until a later date,, although it was sometimes bored. 

So far as can be ascertained;, beryl w r a* never luted in ancient Egypt 
until a late period and cbiedy from Ptnlemak tiroes and nlj the stones 
of earlier date called beryl that have been examined by' roc have been 
found not to be beryl Thus the stand in the Dahshur jewellery called 
emerald and Egyptian emerald when fine described^ ■* J< arc green 
felspar: die smne of Twentieth Dynasty date calkd an uncut 
emerald 11 is also green felspar: the beads of Twelfth Dynasiv date 
(mm Naqada” are most unlikely to be beryl at char period: the g T een 
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ttone in the throe Twelfth Dynasty scarab* 1 II and that of the two 
Eighteenth Dynasty scarabs 1 deicrilxd a* beryl have been ntatnined by 
me and are nor beryl (the other Eighteenth Dynasty scarab also 
described as beryl could not be found, but it k very improbable that 
It h beryl), Petrie state 1 that s Beryl or emerald is unknown in scarabs 
and was only worked after the cessation of scarab making.' Tbs 
lmuleu, beads and pendants (predyrtaaie, early dynastic and New 
Empire) found in Nubia and called beryl J 4 arc almost certainly none 
qf [hem bery l, as some of the beads that were later submitted to me 
for verification were olivine and some green felspar* There are Urge 
beryl* in the silver jewellery discovered by Emery at Qustul in Nubia/ 
Beryl objects were found at Coptos/ but no parttrtikrs arc given, and 
beryl .amulets Mated to be i*f about: the end of the Twenty *iath 
Dynasty 1 and of the Thirtieth Dynasty 1 respectively arc recorded* 

Calate, Inland Spar 

Calcstc it simply die geological name For what is termed alabaster 
in Egypt; in thin plate it is translucent and in this form it was 
employed as Inlay for jewellery and fiimiture* for example on some of 
the objects from the wsnh of Tut-ankharritiri, 

A very pine and transparent variety of estate termed 1 led an d spi* 
was used occasionally lot small objects, a cylinder seal of that material 
from the Sixth Dynasty being known 1 (though Iceland spar is neither 
glass-hard nor natural glass as staled in the description), as alsei bead* 
of the Eighteenth, Twenty-second and Twenty-third Dv nasties respec¬ 
tively/ 0 run ton reports a green ealcite bead of Bavarian date |T The 
transparent cover of the small * ox 1 pendant from Dahshur ii not 
Iceland spar Upafk) as Mated by the finder/ 1 but rOck crystal. 

1 P* F. Newberry, StmA-thuped Sralt Y Nos. 363A 17487. *7410* J741 S. $?V^ 
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AU varieties af calcite occur abundantly in the eastern desert of 
Egypt* Iceland spar being found west of Aiiut (from which place there 
is a fine specimen in the Geological Museum) ami also at El A mama 


Camciion, Sard 

Camelian is a translucent red chalcedony, the colour being due to 
the presence of a small amount of oxide of iron; in the form of pebbles 
It occurs abundantly in the eastern desert of Egypt an J certainly in 
one locality at least in the western desert 1 it was much used from 
predynssti.; times onwards.* at first for bead; and! amulets md Liter 
also for inlay for jewellery, furniture and coffins, and occasionally tor 
finger rings. In the Cairo Museum there is a decorated (etched) carnelian 
scaraboid of the Eighteenth Dynasty (possibly of Amenophjj III 1 ). 
This is the only example of decorated carneliim known to me from 
Egypt, though this technique is very common from India and Meso¬ 
potamia. Myers found a few glazed cirnelbn Wads of predyrustic 
date at Armani.* 

During the Eighteenth Dynasty an imuatfon canidkn consisting of 
translucent quartz set in a red cement often was employed to supple¬ 
ment the genuine article as inlay, for instance, on two of the coffins 
of Yuya; on the coffin formerly supposed to be that of Akhcnatea, but 
now thought to be that of Smenkhkerr and on several of the objects 
from the tomb of Tut-ankhamun, including the mask. the four 
minia ture ca tropic coffins and the large gold coffin. 

Said « the name applied to the darker varieties of carnelian, some 
of which are almost black: it was used to a small extent from pre- 
dynastic rimes onwards. 1 Pliny totes* that sard occurs in Egypt, which 
is probably so. 


Chuitedonv 


Chalcedony is a form of silica, translucent and somewhat waxy in 
appearance and, when pure, white or greyish-white in colour with 
often a slight bluish tint: tt may, however. Iv of almost my colour 
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awing (he presence of a small proportion of impurity, many of tlit 
coloured varieties having special names. 

Chalcedony occur* in Egypt near Wadi Saga 1 and in Wadi Abu 
Gcrtda* in the eastern desert; in the Hahwra Oasis uf die western 
desert 1 ; about 40 miles north-west of Abu Simhei’; in the I’ayum 
province 1 and in Sinai. 1 It was employed occasionally in ancient Egypt 
for beads; pendants* and scarabs, its use dating a* early as predynastic 
times. 4 and as late as the Roman period. 


Chry topT.itt 

Chryioprase U an applc-greeti coloured variety of chalcedony, A 
pendant of prcdynastic date lb tun] at El Amndi is stated to Ik chryso 
prase, 1 as also a fish and an amulet of unknown dale,* 

Coral 

Coral consists of tile hard skeleton* of various marine organisms 
and it may be white, various shades of red, or black in colour. Only 
the while and red kinds need he considered, as there is not any record 
of the black variety having been used anciently, although it occurs in 
the Mediterranean. 

Two instances of the ordinary white coral having been used in 
ancient Egypt which can be traced were respectively at Gurob (Nine¬ 
teenth Dynasty)' and at Defennch (seventh to oath century a.c.), at 
which latter place there was a large quantity in the form ot natural 
branches.' 

There are two varieties of red coral, one the well known, solid, 
branching kind (Consilium aobtlc’ Consilium rubrttm) used at the 
present day for jewellery* especially lor necklaces, and the other the 
lesser known " pipe' or ’organ " card (Tubipons music#), which, as 
the name indie ales, occurs in the form ol hollow tube*, the appearance 
of which is somewhat suggestive of miniature organ pipes. 

t T. Barren and W. F Hums. Top. **d Ged. of iht Emu™ Utters of E*fg*‘. 
Ctxtml Portion, p 1661 W F. Hume. Geology of Egypt, Vot, n. Pare rn, p, 66 a. 
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'Flic iormrrr, or prodmu cord, is d .rained mainly from the western 
Mediterranean ami was an important ankle of commerce in Roman 
cun«. All die example known from ancient Egypt are of tare date, 
ranging chiefly from die Ptolemaic to the Coptic period and thee consist 
cither of amulets, or more generally, of head* oi small branched p fccq 
iwrwl for suspension round the neck. Dead* of this anal are common 
in the graves of Lite date recently discovered by limriy jt Qustul. 
near Abu Simbd in Nubia. 1 

Pipe coral occurs on the jjintet nl [he Red Scs; Pococke saw it at 
1 r-r (Sinai 5 ) and in (he Geological Mmcum ji Cairo there it a specimen 
from Dakar:. fF. ( st Sinai), but it is found also faith nr south, s This coral 
was known and used anciently, and beads of it, both of Radarian and 
early predy rustic date, have been found* and also pieces broken up 
ready for threading*; it has been found, too, in a Nubian grave of 
about Old Kingdom date* and alio in an Eighteenth Dy unity House 
at El Amarmi/ 

In addition to the specimen? enumerated, other examples of coral 
arc known,, ot which neither the kind nor colour are mentioned, for 
instance, a pierced branched piece of Badarian age 1 : a specimen of 
predyn.isdc date’: j lump of " fcndl coral ‘a ■ large p:crt, ,,Ji and 
one or two birr . 11 At Copies fmth red and white coral were found." 


Green Febpur 

Green felspar (mkrodine)or Amazon stone, as it is called sometimes, 
is an opaque pale green stone, not very uniform in colour, consisting 
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of a double silicate v( alums ilium md potassium^ Ball Found small 
crystals at Gcbcl Migif in the eastern desert 1 ; Robinson ibuml + a large 
perfect crystal in Wadi Abu Rusheid, a tributary of Wadi NtJgrus 1 ** 
Ahmed Ibrahim A wad 1 found a broad seam of die blue-green variety! 
with ancient working* in Wadi Higdig about seven miles west of Cebel 
Migif and numerous large lumps Lave been found on the lower dopes 
of the Hafafit range. 

Green felspar was employed on a small scale for heath from as early 
as die neolithic period* and was much used in the Twdflh Dynasty, 
for example, in the jewellery from Dahshur and Lahun respectively, 
in the description of the former of which it k wrongly termed emerakf 
It was used also during the Empire* lor instance* for amulets and inlay 
in the tomb of Tut-a uk ham urn 

Green felspar frequently h confused with other green stones and 
sometime* is called * mother of emerald/ though it has no conncxkm 
whatever with emerald nr beryl. Not inirtqurndy lhh stone has a 
bluish uni ;md sometimes is definitely blue, 

Fht&rjpdr 

One bead of green fluorspar and five beads of yellow fluorspar* of 
predynastk date, w ere found by Myers at Armant 1 

Garnet 

Gamer u the name applied to a group of mineral*, consisting at 
double dikates of certain metals, that are distributed widely in nature, 
hut generallY art too dull fbr me as pan stones. The garnet employed 
by the ancient Egyptians was a dark red or rrddiihhrown translucent 
stone that occurs plentifully in the country, namely at Aswan, in the 
eastern desert* and in Sinai/ die stones, however, usually being too 
email for use, especially those from Aswan, the largest being those from 
western Sinai,* Games was used for beads as early as predynastk 

1 I- Ball, Tb* G*eg- 4mi Gcol. d / Sew A Etuim Egypt* □. rji. 

1 OV Jtobhm. m Gtofogy of Egypr, W, V r Hume* Vul n» Parc m. p- ^■ 

1 Ocdogkoi Surrey of Egypt 

* Gl Catun Thompson and E, W. Gardner, The Dtterf pp, p, 40, ^ 

*7. 9* I _ 

1 sir IL Mould «wl O. it blytxt* Cements at Armtnf, i t op &), 10+ 

*T Barron and W, F* Hume, op. at-, pp* ijo< siSh W F, Hu™, Grefogy of 
Vd. n f Fin Ut pp. MW, 

r T. Barron, 7*r jn*T <^ r of tAt Fcrnttitth of Sinm (Writer* Porno*), 

P- 

* W, F, l lumr, GrtJbtf, a/ %!■/. Vot. it. FJri ill, HJjJr pp. Mj-4. 
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times. L - 1 Giilliaud, in i#2h says that jc Aswan and at Elephantine he 
saw in the hands of H the Arabs F perfectly crystallized garnets, one oT 
winch was an inch in dbrocEer. He was unable m ascertain from where 
they had been obtained, hut thought it could not be Car away, 1 

Hematite 

Hematite is an oxide of iron much used as an ore for the production 
of the metal s it occur* in different forms and colours and may be 
black, ired^ brown nr foliated and micaceous. An earthy variety also 
occurs, but it will save confusion if this Litter is called by the better 
name of red ochre. The particular hematite used by the indent 
Egyptians for bends, amulets, tfpkt stick1 and small ornaments was a 
black opaque kind with a metallic lustre, which was employed as early 
as tiLC prcdvnastic period** 

Although hematite occurs plentifully in Egypt and although it was 
worked in the eastern desert at a late period (probably Roman) for 
the production of metallic iron/ it 1 & not known from where the small 
amount was obtained that was used earlier. Dioscorides says* that k 
was dug out of minei in Egypt. Several pieces of typical kidney-ore 
hrmatitc were found by tile Oriental Institute of Chicago in rubbish 
heaps in the temple of Mcdinec Habti. 

fad* 

The term jade includes two distinct minerals, nephrite or tme jade 
and jadeite, which arc so much alike that unless examined chemically 
or microscopically they cannot be distinguished with certainly from 
one another. Both may be coloured white, grey nr van mu shade* of 
green and b^th arc translucent with a somewhat waxy or greasy lustra 
The specific gravity and hardness also are much alike And may overlap, 
ladcue. however, being slightly the harder and heavier of the two. 
Chemically, the composition of the two materials b very' different, 
nephrite being eisca dally a double sQtettte of calcium and magnesium 
and ja drive a double tilkate of aluminium and sodium. 

In the Old World nephrite occurs in the valley of the Kara KasJi 
river in ihc Kwen Lvirn Mountains north of Kashmir and other 

1 W M, K Pctne, Pffkutoric Egypt, ji. 

1 G Srtmmn j^adt G Tk* Bd-d^natf Cufi£^filn f 51 5^. 

1 F CrilEiiiudj Voyage j, f>WM Jc Thikes rf dam In d^setit . iv?. 11* J$o; 
PL IX (?h 

*W, M F- Petrk. <jp_ en.. p. 43: IL R. Ayrton ud W, JL £. Lent, FJ 
SlfAdrnv, p ft* 

'Sap, r74. 144 
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lix 1 aline* in the neighbourhood p where there Are ancient working* thflt 
are now almost extunmed;. in Siberia, west of Lake Baikal and m 
small quantity in SUcm/ in Liguria/ in die Harz mountain * 1 and 
possibly in other localities in Europe,, J addle b found principally m 
Upper Bunn k bill also in China, Tibet and Brrtcany. 1 

Several specimens of what mas be nephrite or jadcitt Live been 
found in L^ypt fc fur example, two axe heads of predvnaaik date* one 
of whkh b in the Cairo Museum 1 And the other in the Museum of 
University College, London, where there is also a heart scarab dated to 
the period Eighteenth to Twenty second Dynasty and another of 
Nineteenth Dynasty date 4 / also a small axe head discovered by Junker 
at the neolithic settlement of Mcrimde-Ikiiisalaiiie and now in the 
Cairo Muscuni t which die finder calls ' nephrit (ehbromebnit)' *; a 
double signet ring fuund m the tomb of Tut-ankhattum 1 and several 
other objects stated to tie possibly jade/ whkh latter in my opinion are 
neither uephritz nor jaddte. As it was impossible to examine any ot 
these objects either chemically or microscopically without destroying 
them* rite only determination that could be made was that oi the specific 
gravity/ which was done for die airhead* and ring with the Inflowing 
results, namely* neolithic axe-head! 3.35; Cairo prcdyflastic axe-head, 
.s.gS^ ring 3.04, 1 fettfn which it seems possible trial the neolithic axe- 
head may be pdeite* though It does not look like it, and the pnedy fustic 
axe-head and ring may be nephrite- In my opinion, however* the 
identity of these objects is by no means yet certain and some* or dl, 
of diem may be amphibole* of the trcmoli loac tinolke group, which 
are found in the eastern desert of Egypt, fbr insiance in Wadi HafilGt’ 
The ring is almost certainly nqshAte, and that at the end of the 
Eighteenth Dynasty a small piece of this material ihtndd have readied 
Egypt tram Asia would not be surprising. 


1 L J. Spcncrr, A Key to Prfa&wf SVo*cj p p. 211 

*C P Diiyll Fofdc, /ul™ rf Anthtup irtit., la {1930). pp- 

* I- E Quibdl, Arflbat Obycti, Ho, 14359 

* VV M F, Pttrk, Stxwfa *nd Cyhrtrfm iVa«er ¥ pp. S r jq- PL XLV 1 IL 

1 H. J tinker. hfjmmde-BimuaMmd ton 7, FrfrfXtfr bis S. April ig$Q t p. $0; 
PS. Vli; Cairo Mtiteuin, No. 

* A, Lucu, Appendix U, mTfi? Tvmh 0/ Tvs^n\k Amim f m, Howard Carter. 
P 1^2- 

f J. F- Quibcll, uff. at . Not. *425,1. 

■ A, Luc** Appendix Sf p, 1 Si, tn The Tomb *f ttf* Howard 

Carter, where the ip mfk gravity u tfatert la be 34 uiatrad oi 3.04, whtdi Citwtl 
it to be clitinl ii j add ft itijfad vS nephrite* which il probably is. 

* KindSy communicated by Mr. f« Dudk?. 
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Jasper it an impure* opaque, compact variety of silita* that may he 
coloured red, green, brown, black or yellow by compound* of iron, 
the red being the kind principally used in indent Egypt, though the 
other colour* were occasionally employed 

Red jasper was u*ed chiefly for beads and amulet^ though snme- 
time* as inlay for jewellery, and occasionally lor scarabs and -other 
purpose^ and para of two thalbw bowls of red jasper from the First 
Dynasty ice known 1 and a large carved hand found at Medinei Hahn 
is now in the Cairo Museum 1 ; U* use dates back to pmlynastk times. 1 
Green jasper is known ftum as early as the Hadrian period for an 
amulet and for a bead*;, also for heads from the Fourth Dynasty 1 anil 
from die Middle Kingdom for ^jarabs - *: brown and black jasper date 
bank To the Middle Kingdom, from which period there arc several 
scarabs of these stones 1 ! yellow jasper, so far as is known, was not 
used before the Eighteenth Dynasty, the best sample being the wcU 
known broken head or face of Nofrcbti; a part of a hand in yellow 
jasper found at Mcduicc Hibu is now in the Cairo Museum/ 

Tiie recognition of red and yellow jaspers presents no difficulty, but 
in the ease of green, brown am] bLiek jaspers mistaken uf idetidikntfon 
are not uncommon and statements about their use need verification 

be lore they can be accepted. 

The jaapers of Egypt arc well known and tpedmem of a brown 
jasper (sometimes banded) arc exhibited in mi neral collections in 
London, Vienna and Prague and possibly elsewhere. Red jasper occurs 
a* bands in certain rucks in several localities in the eastern desert, for 
example in the neighbourhcKHl of the Hadrabia hills*: near Wadi 
Saga* ami in Wadi Abu Gedda/ in some of which pluses there is 
evidence of ancient mining: brown jasper i-s found plentifully in the 
form of pebbles : a large vein of gran jasper spotted with red, which 
had been worked anciendy* was seen by Bruce on his journey from 
Qena in Quseir 1 : whether black jasper is found natuiiUy in Egypt 

1 f. E_ Quibell, &asiJi:dnj i n (f %i2~*qt 4) e ftp. 17; FI XM- Mr. 

QuibtU kindly rimiittd «sc pari <d j second tiimW bow] 

} No, f 5^74/1, 1 R Engelhach, H *p ** 

4 G. Hostxfcdda* pp, %&, 41, 51 

1 G, ftruntan, Qam and Bom m r 11. ji. bv 

* W M 1 Italic, and Cylmdtri uitk Nkmtt, p, ft. 

f I 5970 J. 

1 T. Hamm and W. F Hume, op nf. pp, <p m au„ lik rffl - W. F Htrmr, 
Geology of Egypt, Vol. ii + Part m, p, 86 t- 

* J Bruce, Tnrnrfr to D&mrt tlteSautif of t&e NiU t u, and rtf i ifog, r %- 
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cannot be stated, but k probably is, though no record of its occurrence 
can be traced A piece of worked jaiper. partly red and partly yellow, 
wat found by Mym at Annant T which prove? that both admin occur 
natural H Together, and since the red variety is Egyptian the yellow 
probably L5 Egyptian, F fhc red jasper hand dready mentioned 
has also a small mo of yellow op the under side, and in the Cairo 
Museum there i* also a beautiful ^crt^ll plaque of preen and vcltaw 
jasper carved with a Hat ho r head in relief, probablv of Saitr date, 

Ltpis Lazuli 

Lapis lazuli is an opaque stone of a dark blue colour with often 
spots, patches or veins of white (ca)dtcj and sometimes minute yellow 
spangles of iron pyrites looking like speck? of gold: chemically, lapis 
lazuli temtists of silicates of aluminium and rodiuro together with 
sodium sulphide: it is certainly the ttipphiwf of Theophrastus 1 and 
Pliny. f 

So frr as h known, lapis lazuli df>« not occur in Egypt, though 
several statements that it does occur have been made; thus MycJver 
^ys J that 8 Ijpi* Lzuli is known m be native of Egypt,' but no evidence 
fur this is given and the value of the statement is much discounted by 
The further SLiLemrm that garnets are not found in Egypt, whereas 
they occur plentifully. IdrLri mentions 4 a mine of lapis lazuli near 
Kharga Oasis, but no confirmatJon can be obtained for any such 
occurrence and van Bissing states that lapis bziili occur* in Abyssinia/ 

The chief Old World source of lapis lazuli h Badakihaji m the 
north-east comer of Afghanistan, but it also occur* near Lake Baikal 
in Siberia, The Hadakdian mines are referred to by Marco Pob in the 
thirteenth century 1 and probably were the original source of the 
material. Although it is stated frequently that tapis lazuli was mined 
anciently in Persia* no confirmation of this tan be obtained and the 
statement may be due to a confusion between lapis lazuli and turquoise, 
the latter of which does ocair in chat country, or to dte fact that the 
bps* lazuli trade passed through Penta or w.u in the hand* of Persian 
merchants. 

1 Hutnry *>f $ionr*\ ZLtfl 

s mvit: 

f J>, HufublJ Maflvtr anil V C. Mate* Ei avJ A^yJm^ pp. *£-9. 

* (itugntpky, French min I*v P Ametl«, i, Fam, r&jfl, p, («, 

* Fr. W, you Bising, Problemr Aa Jipyfnbihcfi Vergodiidirr, Atxhiv fir 

QtitKtft-rHrhtrn, v (KjiJj-ag). p 75 (n. a from jt ;}). 

* Tfir Twth iff Marti Me ike Vettsun, jn 84 (F.vmuan'i Lib; ary). 
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Uni* lazuli was used id ancient Egypt from pretlynastie tim«' 
onwards for bead'., amulets. scarabs ami other small object* as wcU a* 
for inlay m jewellery, for which purpose it was emploved extensively 
during both the Middle Kingdom and the Empire. 

The use of lapis lazuli U meminned frequently in the -meten; 
Egyptian records, but w for a» can be ascertained not earlier than the 
Twelfth Dynasty , 1 In the Eighteenth Dynasty lapis lazuli i* «atcd to 
have been obtained from Asttir,* tsy/ Rewn^ Shmar, Syria and 
Zahi* and in the Nineteenth Dynasty' Inom God s Land and 
NaJiani." all in western Asia, in both the Nineteenth" and Twentieth 
DvnastiCS 1 ’ lapis lazuli of Tefrer, an unknown country, u men tinned. 
In a tomb, probably of early Middle Kingdom dale, lapis lazuli Iron. 
Tefmret is referred to." 


Jfcfo&rrAjtt . p 

Malachite is a copper ore of a fine green colour, 4 lectured surface 
of Which often displays a beautiful and charaaertstii- zonary struc¬ 
ture, the successive layers showing strata of alternating light and 
dark lints chemically U consists of hydrated (basic) carbonate of 

" Although malachite it very common in ancient Egyptian gmvo of 
all periods from foe Tasian, Fsdariui and predynastm to cerminly « 
lare as the Nineteenth Dynasty, the principal and almost the only 
forms in which it U found are that of fflwto (cither loose or slightly 
cohering together) for use as an eye-pint, as lumps of the raw material 
from which the powder was made, or a* stains on palettes and stnnm on 
which the powder was ground, and It is on y very rarely indeed that 
malachite has t*en discovered cither as worked objects or as inlay m 
iewellcrv. The to* instance* of this use of malachite that can be 
traced are „ follows: a few large roughly made beads of predynast.c 
dx; from Girga’*; some beads from Balb* of the tame period ; one 

* VV. M- F Petri*, P++ A 

drnank dare ami nak««n i* ***■*£ m gold fin die Cstro Museum 
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i> W St- F Petne soil T. E. tjuibdl, X*J }»&i flrfbr. p "*■ 


ItiUJK.HlTE 


457 


Of two small Scorpios* of the archaic period 1 ; two pieces cut fat 
drnamcnr of the First Dynasty*; a few beads 1 and a tiny broken worked 
fragment from the Eighteenth Dynasty (the tomb ot Tut ankhattum); 
a imaU animal ihapetl amulet of archaic farm from the Nineteenth 
Dynasty*; a scarab 1 and two oval plaques* of unknown date. 

Malachite bai been confined frequently with other green Mono, such 
as green turquoise, green felspar and even with beryl. Thus, although 
the necklace of Twelfth Dynasty date from Dahshur in the Cairo 
Museum, stared r to have lozenge-shaped plaques of malachite^ cannot 
be identified with certainty, m necklace of any date with malachite 
on it can be found in the Museum. There are, however, two belts from 
Dahshur that answer in the general description of the necklace referred 
to, both of which have lozenge-shaped plaques* but in one case the 
green stone h green fdipar and in the other it is turquoise. 1 he heads 
in the collar and the stones in the bracelet, both of Graeco-Roman age, 
stated by Maipero* to be malachite and* in the case of the bracelet, 
also thought by Vernier* possibly to he malachite* are beryl, the bizarre 
shape of the stones commented upon by Vernier being simply the 
natural hexagonal form of the beryl crystal as found, the Egyptians 
Appafcntiy not having any means of cutting this stone, frhkh is dighdy 
harder than quarts, until * very late date, though they were able U> 
bore it. 

Malachite occurs in Sinai and in the eastern desert of Egypt* from 
both of which places it was obtained andemly, ar firtr probably merely 
from surface outcrops lor use as an eve-paint and later by mining for 
the production of copper. 

From two of the tame localities in Sinai where copper ore occurs, 
namely Mighara and Serabtt d Khadim p turquoise was obtained also 
anciently 1 * and this occurrence in ihe same place of two different 
material, one (imlachite) green and the other (turquoise), though often 
blue, frequently greenish-blue or even definitely green, has given rise 

J J* IL f.'hsibdE Ami W F, Green, Hfml(vttpatz£ t i\ p 3B. in //rrnzfrnppfrf, i, 

Pmie uyi (p 8) ihar our *?f the tcorpkim » *4 bUdt hematite. 

S W. M, F. Ptirir, Tht Rouil Tamh. n* p. j 7 : PI. XXXV 

* A, I.ejcu*. an TAr Tumb of T^cnJ(h-A 7 nfff t H, Garter., u r Appendix tl. p. i^5h 

* The Egyptian FayJ.iw.uiwn. Soc^y,, t>f Exkifau. i£ 2 £, p 11 

Esunificd hy me 

* W. M. F Petrie. StarsJu ami CyiinJt, uilA .VitrtM, p. ft. 

*Cit|t> Museum No. 

f C. Matpcrcs €aidg rAc Cam ±fu*rvm, Enj^lah Irani., iraj, p 511. 
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(so considerable confusion. so mudi so that malachite has been termed 
turquoise matrii, though the two ni^ccmli art totally different in com- 
position and have no connexion with one another. It has resulted also 
in the ancient Egyptian name for turquoise being to nils led 

sometimes ns malachite/ which if accepted, would mean that mabdiite 
was associated with silver. gold and cosily stones, particularly bpii 
and was used ptenrifultv for finger rings,, collars, inlay and 
scarabs and that there is no mention in the ancient Egyptian records 
uf turquoise, whereas the Egyptian nbiects in the vnrkm* mu^cuim 
prove the contrary. namdy t that it was turquoise dial was largely used 
in jewellery (particularly with lapis lazuli), for tnby and tor scarab* 
and not malachite* which was very rarely employed as a gem stone. 
The ancient Egyptian name for malachite was ihtrmrf. 

Pearl 

Pearli are calcareous concretions of peculiar and characteristic lustre 
produced by various molluscs, chiefly, however, by the pearl-oyster 
and the pearl-mussel the former of which is found on the Red Sea coast 
of Egypt, as well a? in the Persian (iulf off the coast of Ceylon and 
in other localities. 

Although mother-of-pearl was used in Egypt from p red vitas tic 
rime** did pearl was not employed until the Ptolemaic period- To this 
only one exception Li know n to me and that not of true pearls, namely 
the button pearls in the necklace of Queen Ah-hotpe, mother of King 
Amtisis, of the beginning of the Eighteen rh Dynasty * 

Olivine m Peridot 

Olivine is a compound silicate of magnesium and iron : it is trans¬ 
parent or translucent and usually of a pale green colour 1 it was 
employed in Egypt as early as predynastic times for beads A - - 1 As 
already stated f some and probably most of the beads and other objects 
found in Nubia termed beryl are olivine- 

Peridot, a transparent pale greets stone, U merdy die gem form of 
olivine 1 it is found on St* John** Island in the Red Sea and is probably 

* J. H. Ehlisic-J, op. nr, v (hide*), p. M3- 

1 A Lucas. Thr .Vari^Iarr r jf Quern Aakkotrp f m Amulet du Armre, mn 

sad t E, Ofobdl, ShMit 1 end 44 . 

■ In <kscrilnnjj ttrain nhjnrti from Abydm h P«rie wjt (The Rtwl Tv mbs* 11. 
p. 37) 1 apkf ofth? irkat ^ittn terpentine, which is ficqum* in prermurk work’ 

1 C Brunnm and ti. Cxton Thcmpvuj, The fjij^ar^rrr Citmwim, p, 56. 

* <V Bruntrn, Uoftsgrdd #, pi SI Abo G. Bnmtarj, Atenw (id the prat). 
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the stone chit Strabo 1 and Pliny 1 call topasror, ai Imth wrilen stair 
that tins was obtained from such a itxality, Strabo refers to the golden 
lustre of tilt stone, but Pliny states that it was leek-green and mentions 
softness compared to other gem stones. 

The only example of the use of peridot in ancient Egypt ®f which 
any record can be found h that of a ieaFab o! the Eighteenth Dynasty . 1 

Qmfts r Rvdt Crystal 

Quartz is 3 crystalline form of silica which when pure n ctdouric^ 
and transparent* but which may be translucent or opaque. 1 -hc former 
u termed izk k crystal and the Liter milky or cloudy quartz, the ffllM 
liris being due its multitude* of small cavities. Sometimes quartz 
it coloured from light brown to almost black and is then termed smoky 
■qurtij which particular kind ha* been found in an ancient gold mine 
at Remit in the eastern desert.* or it may be amefoyswoJoured in 
patches, when it is termed amethystine quartz, one occurrence of which 
ti in the same locality as the Chcphrtn thuritc quarry* namely about 
forty miles north-west oi Abu SirabcL 

Quartz occurs ibLinihtidv as veins in igneous rocks m the eastern 
dcirfT* and a! Aswan/ at which latter place an outcrop of quanz is 
shown to tourists as alabaster. This has been worked anciently to 
some extent and a few blocks of it may be seen at the north end of the 
island of Philae/ Quartz crystals (rock crystal) are found in geodes 
in limestone in the district stretching from the Fayura to Bahama Oasis 
and as pebbles derived fiom such geodes* and duo in Sinai- 

Rock crystal was employed in ancient Egypt in imaU amount from 
prcdynastic timet onwards/ being fashkined into beads and other 
object* including small rases and the cornea of eyes in statues and on 
coffins, [n the Eighteenth Dy nasty * as already mentioned/ it was 
employed as inlay, being sec in red cemem to imitate cornelian and in 
this same dynasty die handle of the iron dagger fmm the tomb of 
TuC'iiiikhamun Is ornamented with a firmly-worked knob of rock 
crystal/ which* however ii probably not of Egyptian ungin. 

i™ -j h * ti : u; *nvti i u- 

1 W. _M, F. Vrfnt, Sewthi u*d Cylinders with Names, p. if. 
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*T. Hnnu> ud W F. Home, c*p. or* pp- a^> ni t W, F. Hume. Gmlogy 
Egypt, VuL Li, Pirt it. ppu 584-7. 

* J. ti*lk The sis I Cuurart, p fy- 

f W. .M. F, Parte, pnkutork Egypt, p- 44 f See p 44® 

* Muwph! Carter* The Tomb of Tiridfl^-^wit, ti* p 1 ^ 5 - 


PMClcm JTOtfES 


Amethystine quartz was employed oa^touidiy in the early dynjisth 
period for making small vases. In the Caim Museum there arc a 
number of Urge implements of opaque quartz (possibly of paleolithic 
date) from Aswan and fifteen smaller implements 3 ; also a number of 
small triangular- shaped implement** and 4 broken implement «kh 
serrated edges* of clear rock crystal* all of early date. 

All varieties of quarts arc much harder than glass* which they 
scratch easily, and they am alia harder than sted, and, therdore, they 
cannot be marked with a file. 

Tmrquoue 

Turquoise consists of hydrated phosphate of aluminium coloured by 
means of a trace of a copper compound; it is never crystalline, but. 
occurs in opaque amorphous masses filling trim in the mother rode 
The typical colour is a delicate sky-blue, though many stones art 
greenish blue and others definitely green. 

The source of turquoise employed in ancient Egypt was undoubtedly 
Sinai ai Wadi Maghara and Scnibn d Khadim, in both ot which places 
there are ancient workings, the former of which art exploited trill 
unsystematically and intermittently by the local bedouin** 1 "■ *■ ' 1 he 
turquoise occurs in scams in a sandstone nick. Another ancient and 
well know n source of turquoise was Perm. 

Turquoise has been known and used in Egypt ttum as early as the 
neolithic,* Badarau" and predynnsrk 1 * periods respectively; its 
authenticity lias been doubted in the case ol several bracelets of First 
Dynasty dare from Abydo* 11 in which it ii present and it has been 
thought to be glass/* though it is undoubtedly tuiquuie a* originally 
described by the finder, much of it, however, being green and not blue 
it was employed as inhy in a number of aftklm found by ftebacr in 
the Fourth Dynasty tomb of Hctephercs at Giza, where it was at first 

I Not 1.67414-67418, 1 N« J, 56607-316603- 1 Nn. l-JPjfir 

* Mines tail Qiiarrk* Dcpiftiucm, Bep&rt <m the Mt&cnJ Irndtutry of Egypt, 
19«, p, t>, 

* J Hilt The Gtvp and GW. <tf WmCemfrwt Srtm, op. u, iGj. 

■ T. The Topcg.and GtoL of the Pemmute &} Semmi {Wrtlttn Portion}* 

pp. 

" G. W_ Murray, The Canarry^ in £ 4 iif!* r Sd. /uu^s., *1 OsuaJi J>P- 

' G. Cinm 1 hjnipton anti fcL W. Gjjilmr, TAc Dtvrtz Fxyum p pp. 5& h #7, 9 ° 
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described as malachite*: it occurs plentifully in the Twelfth Dynasty 
jewellery Worn Dahshur, where some examples have been thought to 
be artificial on account of their excellent colour': it is alio present in 
small amount in the jewellery from the tombcfTut atikhamun, namely 
as a scarab of a good blue colour and as greenish-blue inlay on two 
pKimlt 

As already pointed out,* Breasted’* translation of the ancient 
Egyptian records makes no m entio n whatever 01 turquoise, which* 
considering the extensive and early uie of this material, is remarks ole 
and is due to the ancient Egyptian word for turquoise {metfaty * 
having been translated wrongly malachite. 


1 UtHfi 9 . Pr 379^ 

* E- Vernier, flfc,, pp. 6*. i$8, W 3*7- 35* 

* $** (X *58. * A, If Giirim-r, Egypt*# Gmmmer, p. 

* V- Lift, La turquoise choz Itt anrio nf £gyp#ittv, in Kfrnt, 1 pp. 
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STONES OTHER THAN BUILDING STONES 
AND PRECIOUS STONES; STONE VESSELS 

Certain stone* have already been dbeutted in cnnntrioJi with 
hmlding materials. but stoners employed in ancient Egypt, not only 
tor building, hut also for obelisks, sarcophagi, statues and other monu¬ 
ments, as well as tor smaller objects, such as statuettes* liowls, vases, 
tools and weapons and the earliest objects that have survived to the 
present day in Egypt* as in many other countries arc of stone (chiefly 
flint), Tlie nones empbyed h excluding precious and sems-predoui 
stemes, which have been dealt with separately, comprise alabaster, 
anhydrite, basalt, breed** chert, dbrite, doleritC, dolomite,. Bmr s grantte, 
gypsum, limestone, marble* obsidian, porphyry usd porphyritic rocks, 
quartz, quartzite, rock crystal, sandstone, 4 schist' (greywacke, tuff 
and volcanic ash), serpentine, skte and steatite, and few countries 
passes inch a variety of stone* as Egypt, many of them being very 
handsome when cut and polished* 

There art few subjects in Egyptology that are ±o full of mofiuipn, 
and even of contradiction. as that of the nomaicbture of (he various 
kinds of stone employed by the ancient Egyptians and 1 propose to 
try and unravel the tangle to at least some extent. U is realised that In 
any scheme of classification there must be difficulties and anomalies 
and that it i& practically impossible to frame definitions that will be 
fWitfictory from every point of view, and the final court of appeal 
muif of course l* the pefFologisi, but it it thought that guided by a 
few broad principles, with which it is hoped every one will be in 
agreement* the matter may be much timplifici The principles are, 
first that for the purposes of Egyptology any highly technical descrip 
fiun of the various rocks is unnecessary and that general features and 
broad characteristics alone need be taken into account; and hence that 
many of the finer distinetkinf of the geologist may be disregarded* 
and second* that old frames that are well tooted in the literature of 
Egyptology should be retained whenever possible, unless seriously 
wrong, though the better and more Kkntdit name should al*o be given. 

*■ 
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jft&Aasttr 

The n 111 list: and occurrence of jLitaurrr bvc already beta dealt with 
in connexion with its tuc as a building material' and! therefore, need 
not again be discussed. This atone was always a iavourite with the 
ancient Egyptians, doubtless partly owing 10 the fact that it not only 
looked well and took a good polish, but also because, being a soft stone, 
it was easy to work. 

In addition to its employment as 1 building material, .dahaurr was 
mod for many other purpose*, md objects of dus stone arc known 
duE range in dale from predynastk timo to a very late periM one of 
its commonest and earliest uses being for making vases and .mother 
early, but occasional, use being tor mace heads; it was also employed 
for sarcophagi (for example those of Hetcpheres and Sed I neipec- 
mdy), canopic boxes, canopic firs, statues, statuettes. oiTcring uhlrs. 
Lxuvla, dishes and other object*. 


Buiait 

Basalt md its occurrence in Egvpt have been treated in relation 
to itx use at a building material 1 and T therefore, need not further be 
described; but lung before it was employed fcf building and despite 
its hardness and the consequent difficulty of working it* this stone was 
used for making vasts, some of which date hack to neolithic times 1 and 
others id the Badamn* and predy rustic* J periods respectively. \xt- 
heads of basalt of neolithic date are also knows. 1 

One occasional use of basalt in the early dynastic period was for 
sarcophagi (though not every sarcophagus called basalt la ha sail). lur 
example the imophagiu found by Vy*e in the pyramid of Mycmnus 
(which was lost at sea mi its way to England, but of which a mall 
piece was sent to the British Museum r ) is slated to have been of basalt, r 
though * the brittle quality of the stone 11 referred to by Vyse is not 
easy to understand. A small piece of stone exhibited at the British 
Museum with the wooden coffin from tlse pyramid of Myctrirau* as 
seen through the glass of the ease appear* to be basalt, and this may 


1 Sec p. 75. *s« 77, 

1 G- Caton. Thrnn&m wf E. W. Gjuttocf, Tit* Uttcrt Faynm, pp yi, tjflv 
1 G. PninEon u4 Gh Calon Thcimpw3J\ Tkc 8ad*rmn Ciwtiwfh*. pp, ^ 7 * 
A 4 >- 57 ' 

•a cS^^niooiptdft Siui E_ W. Gardner, op tu., pp. =6, 38. tit. S4-7, ijB. 

1 St VviCk The Pyramid} of dbrl, tf. p, ^4. Slid n 4. 

1 H- Vy*^ op. fU,, i, p xruu 
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be the piece referred io t though pieces of two ditfermt sarcophagi* both 
called budt* wtxr sent by Vyse to the British Museum. 1 Of the sar¬ 
cophagi Mated by Vyse to be luialt, one, at ltut. It certainly not basalt, 
but light blue-grey H tcTihtr Thus he found 1 number of sarcophagi 
in Campbell's tomb at Ciaa, three of which hr calls basalt, 3 and m 
the British Muse um (No, 136^) theft is a blue-grey H schitt * sarcophagus 
labelled "Grey basalt coffin of Wah Ab-Ra f and Mated to be of the 
Twenty-sixth Dynasty from Campbell P s tomb, which is almost rata inly 
one of these. 

In addition to the use of basalt for sarcophagi it was also occasionally 
employed for statues, though an account 0f the frequent confusion of 
basalt with dark-grey granite, black granite and " schist/ objects 
frequently have been called basalt that are not basalt* 

Breccia 

Breccia is composed of angular fragments of one or mort kinds of 
rock embedded in a matrix of another material, the characteristic 
feature befog that the included fragments are sharp-edged and unworn* 
as distinguished from the worn and rounded fragment* of a con¬ 
glomerate. The name breeds therefore, denotes the structure of the 
jock and not its composition. A number of different broedas occur m 
Egypt and were used anciently, of which two ma^ be mentioned 
specially, namely, j red and white variety and a green variety. 

The red and white breccia is calcareous and consists of while frag¬ 
ments embedded in a red matrix; it is found abundantly on the west 
Uink of the Nile in several localities* for instance, north of Minis/ 
near Atiut, 1 at Thebes 1 and near Esna* and it also occurs in the eastern 
desert. 1 This stone was used in predy rustic and early dynastic times 
chiefly for vases and apparently not again until the Homans worked 
it for exportation to Italy. 

The green breccia consists of fragments of rocks of the most varied 
description embedded in a matrix, whkh U variable In colour with 
green pnrfointnating; it », however, not a typical breccia, as w hile 
iumc of the fragments are angular, other* ire rounded, and it h same 
limes called a brooriaied conglomerate; bur since in the past it has 

1 R V«C, rtft rti r7 ti np, iE^rfi. ft. y 

■One imiod LEfidcr the red junta i.ixtopWiu V; one maited X anti 
marktd E (H Vyie, op, nt. M ip, pp 131* p PSia* 3 Mid 3.} 

3 W. F r Humff, E*pLin N$Ui to Ged. Mag c} Egypt, p. 46. 

* T tUrmn am! W F. Hume* The Tapog and Gtol . of ihe Batten 1 Dcttn of 
Egypt, Crwnti Pnrlton, p. iyi 
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always been termed breccia and wis die breccia verde amteo of the 
Romans it Is much better to retain the old nam:. 

Thi* green breccia \$ found in several localities, the ben known oi 
which it the Wadi Hamrmmat in the eastern deleft cm the Qcna- 
Qiucir read, 1 * * where it occurs extensively and where it was worked 
anciently* though so tar as i% known, not until a ten hue period; it is 
not, however* the typical rock of the Wadi, as is often stated, this being 
m h fer. Green breccia occurs too at die mouth of the Wadi Dib 3 ; in the 
region to the west of Gebel Data and Gcbel Mongol in the El Urf chain 1 
and at Gehd Hamit*/ ail of which are situated in the eastern desert, 
and also in Sind.* 

TIte green breccia of the Wadi Ham mama t was used occasionally in 
Egypt at a hte period, but it was quarried chiefly by the Romans for 
export lo Italy, The principal and probably the only objects of this 
breccia in the Cairo Museum are parts of a broken sarcophagus of 
Nectancho 11 (Thirtieth Dynasty) ^nd in the British Museum there 
is a similar sarcophagus of Nectanebo L Lcgratti described 1 a number 
of statues from Kamak as being of green breccia, but those that the 
author has been able to examine are not green breccia. 

Fragment! of breccia of foreign origin, probably from Greece* have 
been found in excavations at Alexandria. 


Di&ritt 

CHcritc is the name of a family of crystalline, granular rocks 
con anting essentially of felupor (white) and hornblende (black or dark 
green)* which may lie either fine grained or coarse grained r It occurs 
attentively in Egypt in several localities* namely* near Aswan* in the 
eastern and western deserts and in Sinai. 

The use of diorite in Egypt goes back to neolithic times, from which 
period there is a broken object (possibly part of a palette} and an 
axc-heaii* 

The diddle employed an bendy was of several different kinds. One 
of these, a coarse-grained blade and while speckled rt<l in which die 
component minerals (white felspar and black hornblende) are fairly 

1 T. Barron anil W. P. Hum', op. rtr.. p. i&i- 

■ W F. Hunst, Geobgy of Egypt, u (P#it l), pp 356^0. 

* |. Bull, Thr G«j, Gcai of SaUtlBuUt* Egypt, p. 35*. 

* W. P, Hume, ExpU*. Note If Gtfi. bi«p of Egypt, p. W 

* G. L«grain. jterurr rf SmuttKf, (, pp. x, 41 ; w, pp. 3, 2$. $9> 9® 

»G. Cawo-Tbcimpaffl and E. W. Gardner, Tkt Dttrrt Foptm, pp. 31. y, 
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evenly distributed. .waa u«d in prodyurtk and early dynastic time* 
for msceheads. bowls and vase* and occasionally for palettes, Thu 
particular variety was probably obtained from Aswan, where an 
identical rock is known to occur 1 and where another rock, granite, 
was bring worked at an early date and, although a similar diorttr is 
largely developed in the eastern desert in the hill* north of the Qtru- 
Qusrir road and was worked in Wadi Semna (north-west of Qutrir) 
Uy the Romans, 1 there is not any evidence of earlier working, 

Another kind 01 rth k that tv called diorite by archaeologist* (the 
name being well rooted in the literature) is that of which the welt 
known statue of Chephrrn in the Cairo Museum is made, the use cl" 
which is not known bdbre the early dynastic period and is principally 
confuted to the Old Kingdom. T Jiis rock, which is handed, or mu tiled, 
black and white, varies considerably in appearance, even in different 
parts of the lame block, and the general effect may be dark grey, light 
grey or white slightly flecked with black, the last-named variant having 
I'ccn much employed for making bowls and vases, the other varieties 
having heen used for statue*, especially during the Fourth Dynasty. 

Some year* ago, 1 suggested that, since this rock ha* a g(iei**ic 
structure, a suitable name lor it would be dhi rite-gneiss, which would 
indicate both its composition and structure, and Mr. O. H. Little. 
Director i:l the ticdogicaj Survey of Egypt, in a recent description of 
it states.* ‘ If diuriie-gneis.s were substituted for diomc, it would be 
mnfe correct, though the term is not applicable to all virirtict" 
Anorthosite-gneiss would be stiJJ better.* 

In the past there has iietn much speculation respecting the locality 
frnm which this particular diorite-gneii 1 wa* obtained, which was 
unknown until very recently, when the source was discovered in the 
wtitcrn desert about 40 mites north-west of AhuStmbel m Nuiiia.*- s 
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It is only a special variety, possibly, however* unique, of the diortir 
that occurs ta other localities. 1 Another variety of diorite (porphyriik 
diotiie), composed of a compel blade matrix in which art embedded 
ctHiipimnut white tragniem*, will be considered when dating with 
pcuphyiy, 

Lngdbach punts nut* that on a block of * Jma^t black diorire 1 this 
Chephren stone apparently is termed mvtt stone, a name that it used 
also on a statuette of dark ^re i -. granite with large crystal? uf pink 
felspar. 

Dolerite 

As already explained/ dolfxitc is merely a coarsegrained basalt and 
there is m fundamental difference and no hard and fast line oi 
demarcation between the two. 

Merit* occurs in several localities in the eastern dcseri of Egypt, 
lumdy, in the ndghbcmrhoocl uf Wadi Edi near Qmcir 4 ; in Wadi 
Atolkp a I if tic tomb of Wadi Erii, where in one place the rock i% 
marked with a cartouche of Harnesses Hi (Twentieth Dynasty)* and 
near Gebd Dokhan, where there are ancient quarries probably of 
Roman date*; it is also found in Sinai. 

One important me of dolcntc in ancient Egypt was for pounders 
for working hard stone, and roughly spherical ipedmens of this rock 
may still be wn in large number* in the ancient granite quarries at 
A wan and in the quartzite quarry at Gebd Ahnur near Cairo, where 
they have remained since they were employed by the ancient quarry 
men. Spherical masses of dokrite, resembling these pounders, occur 
naturally in certain places in the cataract regions of the Kile .rnd m 
the eastern desert/ 

Dolomite 

Dolomite U a definite compound (and not merely a mixture) of 
calcium carbonate and magnesium carbonate in the proportion of 
544 per cent of the former and 45,6 pet cent of the biter Migncstunt 
carbonate is a very common constituent of limestone, but ii usually 

1 C, Andrew. Mote an the 1 Chcphmt Owrite/ Bull 4f thm* il't^pu ivt 
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present in very mull pr&purtmns, thuA out ol iji spcdldctii of lime* 
stone from tKc neighbourhood of Cairo analysed by roc all contained 
magnesium carbonatt* but only 15 contained mote thin 5 pei cent and 
only two contained more than 20 per cent, the proportion of mag¬ 
nesium carbonate in these being 30 per cent and 37 per cent respectively* 
When the proportion of magnesium carbonate b substantial, as m the 
two caie> mentioned, but oot Miffkitnl to tornl dolomite, the rock is 
termed tbbmitic limestone (or magnesian UmKTone) antL since 
dolomite ant! dr-lomiut limestone arc sn much alike that they cannot 
be distinguished except by chemical analysis, they arc usually daued 
together. 

Both dolomite and dobmidc limestone were employed in ancient 
Egypt in early dynastic times for bowls and vaso and probably 
oceasiotoily ax Liter periods ihr other objects. Petrie reports 44 vases 
of what hr trims H dolomite marble' from tile First Dynasty■-* and 
I have analysed the material of a number of broken vases of 
Third Dynasty date from Saqqara, »mc erf 1 which were dolomite or 
practically dolomite and others dnbmihc limestone. 

Feme, describing die ‘ dolomite marble,* says 4 ; ' This material 
varies much, but cannot be confounded with any other class. It is hard, 
opaque, white with veins; some times the vcining is of dearer white, 
blit usually of grey and sometimes of quartz, almost black. The mag¬ 
nesia of the dolomite is left on the sur&ec as a powdery white 
incrustation, if it has been exposed to solution by weathering,' 

The specimens examined by me have all been white with veins or 
patches of dark grey; the so Hare has always been dull, though prob¬ 
ably it was polished originally; the white has been chalky in appearance 
and a fine white powder has rubbed off when the specimens have been 
handled. The characteristic appearance of this stone, together with 
die fact that cold dilute hydrochloric add causes little or no elTer 
vucewt, make-, it easy to identify. Dolomite occurs in the eastern 
desert in several localities.* 

Flint. Chert 

The stone first used in Egypt, a* in many other countries, was flint, 
and (tom it, before metal w» known. Stone Age man fashioned his 

1 W, M F, Petrie, The Royal Tombs. 11, p. is, PU. IX fa-so); I-I (e, d, c), 

4 W, M F. fVtoe, Abjiot, 1, p. 7; Ft. IX(5,6, 7, 10> 

* Vl. M- F- fttrier Tit Royal Tamil, 11. p, 44. 

* W, F, Hume, Geology of Egypt, 11 (Pan r). pp, 85. 144, 160. 
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weapons and tool* and even king after copper wa* generally employed, 
the tue nl flint* although it naturally decreased considerably, did not 
entirely cease, hut continued for certain purposes. some of which were 
pwdy ceremonial. 1 he manuibcTure and use of flint knives $* shown 
tn tomb pointings of Twelfth Dynasty due at Beni Ha$anf when 
manifestly it was still a living industry. A very large number of flint 
implements (knives and scrapers) and also sickle films were found by 
Emen in a First Dynasty tomb .it Ss^tjara.- 
Flint was alio used at an early date for personal ornaments, chiefly 
bracelets, and occasionally even tor bowls, one such of Second Dynasty 
date having l*rcn tound m the Fourtli Dynasty temple of MyccrinuiJ 
Flint consist oi a very compact form o! silica; it h dark grey m 
bl^ck in colour; breaks with a conchoidfll Iraciure and aflbids sharp 
cutting edges; it occur* plentifully in certain district* in Egypt in the 
Jorm of nodules and la yen in the limestone rock and in such localities 
h b also Sound scattered about the surface of the desert, having been 
Itfoed by the weathering of the limestone. 

Chm is an impure kind of flint of a light grey or light brown colour 
and K although it is largely composed of silica, it break* with a mure 
or less flat fracture instead oi the crmthoidal fracture of flint; it rxcun 
like flint in limestone and was sometime* used in place of flint 


Grgmte 

Cirauitc and its rxcaitreoce have already been described in connexion 
with buildup material *, 1 where ft was stated to be ihe name of a 
large class of crystalline nock* oj igneous origin, the individual minerals 
iti which h chiefly Je^par, quartz and mica, are sufficiently large to Sse 
visible to the naked eye. The typical granite of ancient Egypt is the 
iae grained red variety that forms the greater part of the hills 
between Aswan and ShdlaL This h a true granite and its recognition 
presents no diflieulu and leaves no room fur clouh: ur confusion* 
Granite, however, brings natural material h not uniform in vfaicturtj 
composition nr even colour, but varies considerably in all three respeers, 
ihm the grain ol the n*_k may be: coarse or tine* the relative proportion 
nr distribution of the contained minerals may varv and the iHspar may 
l* red, white 01 occjiionaJJy green, llic lock in the Gnt (ate Iwing 
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coloured red, in the iecond ease* black and white or light grey, or wfitn 
the darker mirtg rah (mica ai\d hornblende) preponderate* dark grey or 
even poetically bkek and in die third cs*c green- Granite,, too, merges 
into rocks of other typo without any hard and fert line of derr-ircatiun. 

Tht geologist divides granite into .. numher of sub-classes in 
accordance with the !i com position,, but with these divisions kgyptolugy 
is not concerned, all that h required taring a broad elasdfcation, subtle 
distinctiofii firing quite unnecessary, 11ms die geologist * hornblende- 
biorite-gramte may reasonably be called dark grey or black granite, as 
the cate may be, by the archaeologist. There will probably be tome 
difference of opinion is to the degree nf elasticity that mi) \k allowed 
in calling stone granite, or in other stone nomenclature, but for the 
purposes of Egyptology the boundaries should be as wide as possible. 

Granite was employed in predynostk times, though only sparingly 
and chiefly fur bowk and vase*, bur in the early dynastic period fr was 
worked t-j a much greater extent on aco urn ol the increased use of 
copper took and, in addition to its use as a. building material, it was 
also employed for sarcophagi, and it bier periods for statues, obelisks, 
stelae and other objocte. 

The occurrence of granite in Egypt has already been described 1 in 
connexion with its use for building purposes. 

Gypsum. Anhydrite 

Gypsum, as already explained when dealing with plaster/ although 
often occurring in scattered masses of loosely aggregated crystals, quite 
useless for caning, is also found in compact rockdikc formation, for 
example in the Manour region to the west of Alexandria; between 
limailia and Suez; in the Fayum and very plentifully near the Fed 
Sea coast. 

Gypsum consists of hydrated calcium sulphate and in appearance it 
much rtsembIn alabaster (cakitc), which is caldutn carbonate, and It 
ii often called alabaster and even claims, probably wrongly, priority for 
the name. 

Apart from its we for mortar and plaster, gypsum was employed 
only to a comparatively small extent in ancient Egypt. Miss Caton- 
Thompson lias shown that a very large number of gypsum vase* and 
dishes wm made in the Fa yum during the Third Dynasty 1 and Petrie 

1 See Ol 74. * See p. $y. 
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roiuid atGiza* several intact and many broken gypsum vase*of Second 
Or Third Dynasty date that probably came from the Fjyum factory. 
Among the objects from the tomb at Tut-ankhamun two of the fcnohv 
on the saddles ui the chariot harms* arr gypsum, tlir other^ that ha^c 
been tested by me being abba iter (cakilc^ 1 Petrie found .1 gypeum 
dish 1 of prot^dynutic date and a few gypsum bora of Kaman date/ 
Myeri found a gjpttirti vase of prtdynastk date at Araunt/ 
j Unli J ! recently a pit blue miaerisl used chiefly m Lbr Midrib Kmg. 
dom lor small vase* was assumed to be marblr on account of :u 
appearance and has always been called ’blue marble,’* hut a doubt 
about the identity of the material having been raised Mr* a H. Little, 
Director of the Geological Survey of Egypt, determined the specific 
gravity of a fragment and round chat it was not nurlJc, but anhydrous 
calcium sulphite (anhydrite), and 1 made a chemical analysis with the 
srme result. The source of this material is not known, but it is most 
probably local, Petrie suggests, without any evidence whatever, that it 
seems to have been brought from the north of the Mediterranean,’ f 
and again Th; bluish marble of the Aegean is found in main 
tramples there ’ (at Kahun). 

(lypstun is softer than alabaster (ealdte) and may be scratched wirfi 
the finger-nail, whereas alabaster cannot he scratched with anything 
soltet than steel The anhydrous form of calcium sulphate (anhydrite) 
is about the same hardness as ealcite. 


Li mss lentc 

Limestone has already been dealt with in con notion with building 
materials.' In addition to this use, however, it was largely employed 
l,,r <**&6r purposes, including vases, and it was one of the first stones 
used, except for weapons and tool*, because it was soft and easily 
worked and also because it lent itself admirably to carving on account 
0/ its line torture; it.* use data hack in neolithic rimes. The wide 
distribution of limestone in Egypt hat already been mentioned* 
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Black crystalline limestone wa* used oeeaBbnally during the pre 
dynamic period For vessels, such a limestone occurring in the eastern 
desert 1 *nd b the Cain^S urz district. 1 A hard fine grained yellow 
limestone also was sometimes u$cd and a similar stone occurs behind 
Gebd el Geir eas: of Qift 1 and also between Kharga Oasis and the 
Nile, 4 A pink limestone occurs plentifully in Egypt, particularly in the 
western desert on the Edfii-Dusk road dud nn the Asiut-Kharga road 
and alio between Esmailia and Suez, and was used occasionally 

Murhir 

Marble is a crystalllner form of limestone having a compact structure 
that enables it to take a high polish; it is usually white at grcy t but 
may be of almost any colour and is often veined in different colours. 

The known occurrences of marble in Egypt air chiefly confined to 
the eastern desert, where it is recorded from several localities/ *< f 
namely, i grey saccharine-looking variety From Wadi Dib (west 01 
Gebel Zdt acui fairly close In die Bed Sea coast) and both a white and 
a toiourlra kind irom Gebd Rofcham (near the upper part of Wadi 
Miah, east of Esoa and roughly two-thirds of the way between the 
Nile and the Red Sea), the latter of which was exploited to a small 
extent in Arab times 1 and possibly earlier; a third occurrence Is in the 
far south-eastern deam*; a hard crystalline limestone, practically 
marble, occurs at Beni Shiran opposite Manfalut. and recently a 
yellowiih-grey, very mmunulitic marble with brown patches has been 
dic overed jt Geran cl Fd on the northern edge of the plateau to the 
west of the Giza pyramids- This, however, was not used and was 
probably not known anciently. From where the comparatively STTiall 
amount of marble employed anciently was obtained is not known. 

Marble was used to a small extent for vases in predynastk; and early 
dynastic times; it was used for statues during the Eighteenth and 
Nineteenth Dynasties (examples, a beautiful entail statue of Tuth- 
mnii* III in white marble slightly vrined in grey, now in the Cairo 
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Museum. 1 and a numher tA large staiuet in rhr temples .11 tutor and 
KjrjwJi respectively and several in the Cairo Museum) and it was 
employed for statues and portrait had) in Roman time*, numerous 
rumples of which ate in the Museums at Cairo and Alexandria, 
i ragmcuU of foreign marble from Greece have been found in excava¬ 
tion * at Alexandria. 

Pliny mentions 3 ‘marble* of Alexandria.’ the Augustan and 
7 Iberian, which were discovered in Egypi in the reigns of the 
emperors Augustus and Tiberius respectively. The stones, he explains, 
differ * in the arrangement of their spots, ‘ one having them ‘ undulated 
and curling to a point.* whereas in the other 1 the streaks are white, 
not involved, but lying wide asunder.' 

This same writer also mentions 1 .1 third kind of marble called 
memphites ' after Memphis, where it wa* (bund, which he say* was 
of a nature somewhat atulagous m the precious stones.' Whether all, 
or any, of these stones were marble in the modem sense is uncertain, 
though it mfmphiui were indeed obtained from near Memphis, it was 
probably tome sort of limestone, since no other kind of stone is known 
to occur in that locality. 

The so-called * blue marble.* used principally in the Middle Kingdom 
for making small vases, as already stated, 1 is not marble but anhydrite. 


Obsidian 

Obsidian is a glassy-looking material that breaks with the conchoids! 
fracture of glass and is a natural glass of volcanic origin; the colour 
is usually black, but may be brown, grey or green; in thin sections it 
is translucent. 

So (ar as is known obsidian is not found naturally in Egypt, hut 
It occurs ill Abyssinia*' 1 *; in the Sudan; in Arabia in the Aden 
Protectorate; in ihe Hadmuat and elsewhere; in Armenia; in Asia 
Minor and in various Mediterranean inlands. 

Obsidian was used in ancient Egypt in small amount from pre 
dynastic rimes, at first in the form of flakes for use as implements, 
and as weapons, such as lance-heads, and later as amulets, beads, 
scarabs, eyes and pupils of eyes in statues and statuettes, small vases 
md other purposes, notable examples of us use being the head of 
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AmenemKct IJI (Twelfth Dynasty)* and a broken mask, loot ittd unall 
piece and small head (Eighteenth Dynasty), the bfter foul I nun 
Kaitiak. Pliny states that Tiberius Ca«ae returned to the people of 
Heliopolis an obsidian image of Mcndaut that had Ixren Found rowing 
the property left by otic of the preform of Egypt* 1 
The subject of the use of o h idfa n in ancient Egypt, with particular 
reference to to place of origin, haf been discussed -it length by Wain- 
wright 1 and shortly by Frankfort/ the latter of whom gives some 
physical consumer of obsidian from various sources* and Wain wright 
concludes that the obsidian used in Egypt was obtained from Armenia. 
In the last edition of this book I suggested that as there was a testing 
trade down die Red Sea from very early times, and as obsidian occurred 
on the coast of Abyssinia. some at least of dial employed in Egypt and 
the Sudan, especially that from the Sudan m d from Nubia, may have 
been obtained from Abyssinia. Since then ] have examined diqk of 
the obsidian objects in the Calm Museum and many belonging to 
friends, and a large number of specimens from Abyssinia, Armenia* 
and the Mediterranean Islands, the results of which have been puV 
hiked. 1 * my conduihm being that 'Their u ample evidence, 
therdbre> that some of she material of the obsidian objects found in 
Egypt; and probably the grater part* was obtained from Abyssinia** 


Fvtphyntic RocJ( 

The name porphyry (derived from a word meaning purple) was 
originally applied to a certain kind of purple-tinted rock (imperial 
porphyry) hut in geology this primary significance has given place to 
one in which structure, and not colour, is the guiding chajarxemrie* a 
poiphyritie rock being any kind ot igneous rriek ip which there cut 
Conspicuous crystals scattered throughout a differently coloured 
ground mas* or matrix of apparently homogeneoui material. 

Eurpliyritk rocks varying considerably both in the nature and size 
of the conspicuous crystals and also in colour are widely distributed 
wi Egypt *Lnd neeur ne^r Aman. in thr eastern desert and in Sinai. 

Porphyriii'i rock wav used largely in the predynutk and early 
dynaitk perkuls for making vessels, the particular variety generally 
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chosen being black and while (white crystals in a black matrut). 1 hit 
itcme occur* in the Esh-MelLiha range near the Red Sea (south at 
Jama Bay).' 

The beK known of (its porpbyritie rocks i| uarried anciently is 
without doubt the lieu util ill fine-grained purple-cukjiired rock {porfido 
ratio antico), often termed imperial porphyry, that wa* obtained from 
Egypt by the Roman* from the fait to the fourth century k.d. and 
employed estensivdy in Italy as an ornamental stone* This is round m 
three localities in the eastern desert, namely at Gebel DokHan.*' *• * 
which is situated in about die same latitude ai Aside, but nearer the 
Red Sea than the Nile; at (Jebd Eslr. 1 some distance north-east of 
Dukhan and nearer the coast and at El Uii near Wadi Dil*, ! It was 
from the first-named locality, however, that the Romans obtained their 

Probably the Egyptian Atone referred to by Pliny/ which he describes 
as bcuig uf j red coknir and he: coili porphyrites, was imperial 

porphyry. The quarries, Pliny ays were able to fiiraiih blocks oi any 
dimensions however large. He also vuttv that certain gdI mmt in the 
Egyptian Labyrinth were ni porpAytifr / „ he further says rhat the 
steward m Egypt tor the emperor Claudius brought to Rome Irom 
Egypt startles made of this -rone, ‘a novelty which was mi very highly 
ippratved ui as no one has since followed his example,' g 

Only four ejuimplw of th- uieof imperial porphyry in li^pt before 
Roman tunes arc known to me. one being a -mail amuktiu cIaw of 
pfdiisToric 1 dale/ another part of a small Rated bowl* probably of 
protodynastk date/ found at Balias in Upper Egy pt." the third* part 
fit the lid of a small vase from the I hnd Dynast) itep pyramid 
baqqars/’ and the fourth* a Ruled bowl b like some pieces found at 
Njqutb, which were probably of the same age/ 11 This was from * & 1 
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cemetery at. A by Jos, S.D, 79. This, however, doc* not mean disc 
imperial porphyry wa* being quarried at such early periods. as a piece 
sufficiently large to make the objects in question might well have been 
found lying loose on the suttace of ifte desert near where the porphyry 
occurs. 

Even at a late period date, imperial porphyry xtms rarely to have 
been employed in Egypt, as only very few object* nude from it can 
be Traced, namely, a bust of a Roman emperor in the Cairo Museum: 
a carved lid of a sarcophagus, 1 ut lute date in the Alexandria Museum 1 : 
a large mutilated statue of a male figure sealed on a throne, possibly 
dating from ihc fourth century also in the Alexandria Museum 1 ; 
a torso of a Byzantine emperor from Alexandria in the Emperor 
Frederick. Museum at Berlin-, some re-used pieces of Roman date 
built into die biadmiut ot the Sultan Borquq mosque at Cairo,* and 
a thin, polished slab (probably from a building) in the Museum oi 
Arab art/ 

Small pieces of broken worked objects of porphyriric rock, very dark 
green, or almost black in colour (black matrix with well-defined 
crystals of felspar uf a light green colour) have been found on several 
occasions in Egypt, far example, there are four specimens in the 
Geological Museum. Cairo, presented by Pirc bovitr JjpiWfc, which 
are labelled 1 Lahrado rite-porphyry from Babylon and Fostat*: and in 
the Museum of Antiquities, Cairo, there are six small specimens, one 
(No. 65557) described in the register as ’ End of 5rd. cent, til. From 
Kom Auchim, University of Michigan (Petersen) 1950—35 another 
(No. 66517) described as Roman, M011J Myers Exped. Armani, 
1936 ; .t third marked Minis Mag/ (meaning from dir «ore of the 
Inspector of Antiquities at Minia), and three not marked. 

Mi. O, H. Liule, Director oi the Geological Survey, Egypt, tells me 
that be doe* not know of any occurrence of this rock in Egypt. 

Professor Alan \V ace informs me that quarries of ibis stone occur 
at the undent Croctst in Greece, midway between Sparta and 
liyihefon, near the modern Ltvdiovg, and were worked in My ecu can 
timet and also in later Roman times and that vessels of this stone have 
been totind at Mycenae and other Myceneatt sites, and he showed me a 
small piece of such a vessel, which 1 compared with the specimens 
above in dir Cairo Museums, and there is no doubt that the none is 
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id cm ted, «jihIi therefore, n ii practaculi v certain ihat, the Egyptian 
objects, or the stone Ibr them, were imported train Greece. Thu 
^tune should not be confused with green hrttciiL 

Qiurttiir 

Quartzite and its occurrence in Egypt have already dealt with 
in Laaiiadon with building material*/ but in Addition to it* use fat 
building this stone was employed cxtemivdy ibr other purposes, prftt 
ciplly for sarcophagi and statues, example* of the former taring the 
sarcophagus in the Ha war? pyramid [Twelfth Dynasty) and the 
earcopliagi of Tuthmosis i, Hatshepue and Tur-ankhamun respec¬ 
tively (all Eighteenth Dynasty) and examples of the latter bring a bead 
of Lkdefre (Fourth Dynasty) and the statues of Sesostm HI (Twelfth 
Dynasty), Tudimost* IV T and Senmut (both Eighteenth Dynasty), Puh 
(Nineteenth Dynasty) and die emperor Caracal!* (Roman), 

With respect to die feature of the stone of which the Colossi of 
Mem non are made, which sometimes has been called quartzite and 
sometimes Nubian sandstone^ Vartlle states 3 that H Malgr/ fW/r Aa 
gcrtlagwrs aucun doute nr prut done subsistrr tut Lx lomtisation dr mi Lx 
M&ntiigne d*grh ' ou fhrrni tttiUrs Irt cedoutj dt Memnonf which be 
believe* to be tiebd Ahmar near Cairo. The ' pebbly 1 nature of part 
01 the stone, which teems To be a diffictilry with witne -u-t f = obgs^tt 
ui assigning the stone toGebd Ahmar p noy lx closely matched Id rhe 
very roam materia! from that quarry. 

Sandstone 

Sandstone has already been dealt w ith j building maierid/ but 
it was also employed for many other purposes, inch js statues, *rda 
and other objects. Notable examples of it* use are the statues of 
AhhenjLrii (Eighteenth Dynasty) from Kamak h discovered a few yean 
*E°* ^ftd the td-ossal statue* at Abu Simbri (Nineteenth Dynasry), 

Stftkt ' (GreymacT&ff r Mudstone. Shir 

After limestone, sands rone ant! granite, one of the most largely stsed 
rocha in anJent Egypt was what is generally called 1 schist/ though, 
linre it b a sedimentary and not a mntajnorpbic rock, it cannot be 
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schist It h girywacW a fine gained, compel, hard, crystalline, 
quailzusc rock, very like date in appearance and generally of various 
shades of grey, ranging from light m dark 1 with sorm^ime^ 4 grremih 
tint. Whh thh may be grouped uiliei allied rocks namely, duff 
(volcanic ash), mudstone and date* since they are frequently so much 
alike thai they cannot be distinguished except by a nucrovCOptcal 
«nrnmarirni of thin sections, and they all occur in the same locality* 

Greywacke and sometimes tuff and mud stone Were employed during 
the prtdynastk and early dynusU- periods tor bracelets, bowli and vases 
and greywacke later for sarcophagi, naoi and statue*, date being 
pos,o bly some times used for pkttes. 

GfcyW*cke/ T 1( * toff : * and date'- * all occur in $cveral local iriei in 
the eastern desert* though the principal and possibly the only ancient 
source of the two former was the ntighhourhood of die Wadi Ham 
roamai un the main mad from Qcna to Quidr, where thett are 
cilcxuivc ancient quarries with more than 250 inscrlprions ranging in 
dale fftjm the First Dynasty to the Thirtieth DjfOHt]f, wt These 
quanks and the stone lium them are frequently mentioned in the 
ancient record*^ 

Until quite recently it was generally hdicved that the greywackc 
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of the Wadi Hamimmac was the am'ieiu freshen stone* and this wa$ 
thought to be proved by die fact that a certain naos of NettUlebo I. 
which U listed on the object itself to be of freshen stone. 1 n certainly 
made of this rock. It ha* now bceit show n, however, that tt kmt out 
other pmiihly more) totally different kind of stone wutlui termed 

belt Aen stone, for example, the mos of A mam 11 , which Is not schist, 
but a fme-gr-uned grey granite {pttmirske. gneiss), 1 Although this stone 
contains a fair proportion of red felspar, the general appearance is grey 
and from a distance it U nor unlike gfrywackc- 

Jn the British Muslim there are two small obdhks of Nectanebo H 
that bear inscription* describing the stone of which they ate made as 
fre^Am In the Museum Guide tins Atone is called 'black basalt tJ 
and Breasted, on the authority nf Gattkcr } states that they -ire "of 
the black basaltic rock of Hatxummot. 1 * These obelisks have been 
much repaired, and afterwards apparently covered w ith a wash of black 
colour and ilb impossibly to a^certuin the nature of die stone by simple 
inspection, Kuejux, however* has recently proved that a fragment in 
the Cairo Museum belongs to umj of these obelUb,* and a spedmen 
of this was taken by me and examined by Andrew/ 

who said it waa the Wadi Hammamat greywackc* 

Serpentim, Stcariu 

Serpentine and steatite am very similar in composition, though not 
identical, both being hydrated silicates ot magnesium, but in different 
states of hydration. 

Serpentine is a non-crystalline nxk nf a dull serpeutdikt mottled 
appearance, usually dark green to almost black in colour; it u fairjj 
tuft, though harder than steatite, and may readily be art or scnirehed; 
it is widely distributed in the eastern desert, the principal centres being 
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die KarnmU-Dungafli area/ in Wadi Shait/ near Gebel Derrera, * in 
the hills north of Siluft 1 and at Gebd Sikait/ in the Muqsim area 1 
and in the kf eastern dc$ett where it cover* an area of about ^00 square 
miles from Has Renas southwards to Cape Elba/ * A green variety 
occurs in Wadi Umm Disi* (which is situated between Wadi Qena 
sod the Red Sea) and at tire foot of Gebd cl Rd»hi/ anil a black variety 
in Wadi Sodmen/ both there latter places being nordvweit of Qureir. 
Serpentine nas employed lor vases and other objects* as eariy as pre 
dynastic times, A head of Amepemhet III (Twdfth Dynasty) is of 
this materia!. 1 

Steatite is a form of laic and is usually white or grey in colour, 
though occasionally it is smoke-black, this latter colour being natural 
and not artificial, as has been stated; it has a greasy or soapy fed and 
waa used from BitdarLm times onwards for beads, vases and other 
small objects, which sometimes were glazed, the greater proportion of 
the scat aba1 known being of v(eatitc T many glazed* but a large proper- 
ibn not tuaw glazed, though probably glared originally, the glaze 
having perished. 

Steatite is found at Gebd Amr near Aswan/ ar Gchrl Fatira 1 (about 
the latitude of Tabu* hut much nearer the coast than the Nile) and 
in Wadi Gulan (opposite GuJan bland, which is north of Ras Bcn.ii), 
where it is now being exploited/ In the former JocaUty there are 
indent mines* which were reopened temporarily in tpt8 when 137 tons 
of material were eitracted*; it has Iran worked on a very small scale 
for many years by die local 1 Arab*/ who fashion it into howls and 
pipes/ - 


Stone Vessiu 

The earliest itonc vessels made in Egypt that have been found arc 
a few basalt varea of neolithic date from the Fayum and Meriimk’ 
Benisalime respectively i then in chronological order code a few more 

1 W, F. Huiur* (a) A Frritm Rtpcrl on ji# Gre/. of /Ac Eatttm Derm, p J4 : 
lh) Crehgy 0) Egypt, Vol u p Fun 1, pp. m t 30* 

1 h Hall Tta- Gwg. md CceJ. of Sovtk-Ezitttt t Egypt, pa 
J W, F. Hltmf, Geology nf Egypt , n (Pun pCX 144-59* 

* T FUrron mtod W. F. Hunvr, of , rt/. f p, 3%- 

# W* M. F + Feme* Prtklttorier Egypt, fh 44 

•C.tidLrtn, ItMvMii of Eppusn Arck^otap, iv (tw% PP- ui-x 
I Yt F 1Tl| f' c " <*■**« n (Fan I), pp. 131-2, 

1 M:Ftin and Quiff,a Dfpartm«it, tip rif.. p 37. 

/ Information ksmJIy supplied by Mr- O. H. Little. Direeitr, Ofdogial Sumy 

ci Egypt, 

F 5 . Ciratd, Dffmptmn t f gypit it*t «, iftta, pp 590-1. 
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basalt vast** from the Bavarian civilization, Mowed by a large number 
of vetteb of different kind* of none From varinm predynxstk rius r 
the stones that can be identified from the archaeological report! being 
alabaster, basalt; breccia, granite, limestone, marble and porphyritit 
rock (tom Eta earK predynasiic period, and tbs wmr itono, with the 
exception of granite,, but with the addition of thorite (speckledi not 
die Chcpkren^tue kind), greywacic (schist), gypsum, mudstone, 
serpentine* steatite and volcanic ash from the middle and late pn> 
dynastic period*. About 73*5 per cent of the itouc used was of three 
kinds only* namely* in order of the numeric a f Frequency of rheu 
mcurreticc. Kmestonc + 3^.0 per cent; basalt, 21,5 per cent* alabaster 
16-t per cent and about 17^ per cent breccia* marble and serpentine 
together, [caving onlv about 9.0 per ceni fur the other kinds of Stones 
mentioned* 

The stone vessel industry rtached its zenith during the early dyrustk 
period* an d nowhere has there been found such a wealth of b eautiful ly- 
made, handsome stone vessels as in Egypt, the stones employed being 
of the kinds already mentioned, together with the Chephren-statue 
variety of diorite, flint red piper, obsidian< amethystine quartz, 
opaque quartz and rock crystal, all these stones, except obsidian, which 
was imported, occurring naturally in Egypt Petrie states 1 that 1 From 
the point of view of m agnificence and skill in uring hard and beautiful 
stones we must say that the Egyptian* gradually mre to their highest 
level in the later prehistoric and early dynastic rimes/ and, since this 
was written many thousands of additional vessels of early dynasiir 
dale hive been found at S.iqqara. 

With reference to the royal tombs of Uuc early dynastic period Petrie 
lav/ that 1 hundreds of stone bowls were buried with cadi king of the 
lit* Dynasty, and many are Found in tombs cif die Jllrd and tVih. 
Dynasties 1 and again, 1 * Roughly speaking, between ta.000 and 30*000 
piece* of vases of the more valuable stones were Found, and a much 

brger quantity of slate and alabaster/ In rhe Firsr Dynasty tomb of 

Aha found by Emery at Saqqara there were 653 stone vessels of which 
93.3 per cent were alabaster and 3.8 per cent be salt, bul no greywacfee 
(whiii), the other stones used being breccia (two); liineitone (Fourteen); 
porphyritk rock (two); and serpentine (two)/ In the First Dynasty 
tomb of Hcmaka at Saqqxra (later than that of Aha) there were 384 
stone vessel*, of which 50,0 per cent were alabaster; 34^ per cent 

1 W, M, F, Petrie, Ditiipofot t'j riw, p. xfe. 

1 W, M F Pet nt w T*r Tomte, t p, |K, 
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grey wacke (schist)* with j few «f mudstone and i^lanic ash, and the 
jc5i (n.y per cent) nf eight other different kinds ol atones* but no 
basaji_* La rhe Third Dynasty acp pyramid at Sacjgara die re were 
literjl! 1 . tens of thousands of vlunc \c£seU* more llijn 400 having [yarn 
found in a shaft ia the south wall, and about j«,oiw m one of the 
galleria s the weight of these Litter l^ing cirirrtsfrd at about ninety 
Tons.* 

Towards the end of the Old Kingdom the number ot stone vedi 
decreased considerably, most of the harder stones going entirely out 
of use for this purpose, thus in the Fourth Dynasty tomb of Queen 
Hctrphem there were only thim-eight stone vessels, all uf which were 
of alabaster. 1 Thii f however, w as a reburial and not die original tomb, 
which (tad been robbed, hut whether Jin *Tnne .c-isd* h.#d been inkers 
by the rubbers* which >etim unlikely, or Jeii behind in the nriginal 
tomb, when the transfer to the new to sub wm made; it it, of course, 
impossible to determine. 

brum the Middle Kingdom a few vases 1 a ahibastcr. a very unal! 
one of hpri Lazuli, another of carndian and .1 few of obsidian have 
been found, and a fresh, though pot very turd* none came into use, 
chiefly for small ECillel vase*, rhii. being what until recently wat crilcd 
1 blue mttbk/ but which is now known to be anhydrite, almost cm 
tainly an Egyptian stone, though where it is found n nor known. 4 
Pfctric say* 1 1 But in ihc Xllth. Dynasty the softer serpentine and 
alabaster supplanted the fine diorita and porphyries and in the 
XVillth. Dynasty the art of working lumi urine uav forgotten far 
anything but statuary.' 

In die Eighteenth Dynasty tomb of Turunk barman there were 
altogether seventy nine alone vessels, all bur th rtc being alabaster, ihcsc 
three exception* being serpentine, a fairly soft and easily worked stone. 

With respect to the method of making these stone vessels, the 
folio whig descriptions may be quoted : 

Qiiibdl stated that 1 The outside of the vase was finished before the 
hollowing out of the block was commenced. On the shoulder of two 
vaset we have noticed two horizontal grooves, opposite to erne another, 
which as Mr. Lncau observed# were probably intended to give a good 
ludti to die tod tty which the block was routed, amethyst vase 

1 W. B. Lutry, Tfrr Tomb of //fnt 4 b T up, etj-4 

T C M Fifth a nil f E. QaibetL The SUp ryw m«f, p rto. 

1 tfcm in liie Citrp Muscuns. 

* W M, F Pnru: y Dioipalu Fm p p r iS, 

# J. E. CJujWI, Anr-ili * du 5 rmVr t mv (1935), pp. 77 -1 


* Sec p 471. 
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spoilt in the making, . . wai finished ottemaily, but the inside, only 
begun, shewed .t rough surface obtained h} careful poking with a 
point gnmi by gram. lr won ikit for dreeing the outer lurfatT the 
vase itralf wj* rotated, for Allowing the inside the vase was fixed, 
embedded tn pitch* or clay/ With reference to the use of tubular 
ilHik Quilxill s.iv h~ 4 hulking is more certain than that such dulls were 
tra current me' and ' Cylindrical dulls were used and used in vase, 
making; we have found cores of din rite and granite, alio the ends of 
drill boles in alabaster anil dolomite (?). But by what device the Brit 
cylindrical hole in a narrow necked vase was enlarged into the shoulder 
is still tar Irom dear/ Quibcll and Green 1 many year* earlier (bund! at 
Hjcrakcmpdb and published illustrations of (a) a d ionic vase-grinder; 
i' fr) a dionte vase'grinder in position urj j block of met crystal roughly 
chipped u> shape ready for grinding and boring; (r) direr limestone 
varegntidm; (d) three sndxtunc vase-grinders; 3*ul ff) 4 tile imktr's 
workshop with bench and two va-sc’grittdcn. 

Pc trie says* of the predynasoc stone vases H Ail these stone vase* were 
shaped by hand without any lathe or turning instrument, the lines of 
scraping and polishing running diagonally; the brides were ground 
out by blocks of aamiatone. nr emery/ 1 

Petrie also says* of the stone vessel* tnun the Fourth Dynasty * Not 
only was a mi a ting tool employed, but the further idea of routing 
the work and fixing the tool wa* also familiar to the earliest Egyptians. 
The fragments of buwb turned in diorite, which are here, will ihow r 
this. One piece of ihc bottom ol d bem i shows the characteristic mark 
of turning , ,. Other ipeirimem of turning in black gnmitc T basalL and 
akiu&ter, ad of the pyramid period, arc also here. The llnrs? examples 
of turning in hard stone 4rc in the British Museum/ Ala/ ' A very 
favourite plan thr narrow necked vessels w^ to turn them in two or 
three para, and join than together * sometimes finishing off the inside 
on a fresh centering on the lathe. For this finishing and also for the 
hollowing out vessels in one piece a hook tool must have been used/ 

Petrie further says T 1 The interim of done vaics wa* cleared by a 
tube-drill hole of the sbe of the mouth, anrl then enlarging the inside 

4 Certainly not pitch, 

* 1 £, Qcuhdl, rfnmits JmSrrtifft xxxv (1935), pp 

* 1 JL Qmbell sad F- W, Orren, ^ P r?5 ^ LXVHL 

1 W M. F. Petrie, Dt&spoUt fUna, p. 19 . 

1 ftcit imcry, pp. 

* W. M. F. Petrie, /nun. Amhrap. inif.* am (iJTSjl 

1 W. M. F Petrie, aW-ui hf? i* dwriritf Egjp* t pp- i£f-+ 
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by drills ci!' stmtr, led with onm/ skew acrci&t file hole . . ’I"he out¬ 
side w.v- worked diagonally by Mock* of emery/ There wa* tto lathe 
cutting, even in Roman times* . * All kinds of abort cats were nude 
m decadent lime*. ns ibrmiug stone vases in two halves joined round 
the greatest diameter (In ItneL dynasty); drilling a vase right through 
and plugging the bottom; unking a lip in 3 separate pieces and using 
» paste of blackened mud, with chips-of white limestone in it to imitate 
porphyry/ Again/ h Tube drills were also in constant use (or begin¬ 
ning the hollowing out of the great diorite bowls . . / and * The tube 
drills were also uied in hollowing more upright vessels/ 

Kehncr rders' to ' boring smne vessels with a boring stone fixed in 
a larked #baft weighted at die top and turned by a crank/ which he 
calls* perhaps the fmt machine ever invented by man/ md he also 
states' that ’ In addition to the stone borer, a cylindrical rube borer 
was also itscd, especialh Stir limestone and alabaster/ 

I he use of a weighted crank drill for hollowing our stone vases is 
pictured in a number of tombs, fox example on a limestone relief from 
a tomb ot Fifth Dynasty dare from Saqqara. which is now In the Cairo 
Museum - ; in a Fifth [ dynasty tomb at Sacjqam*; in the Sixth Dynasty 
tomb of MncniLt at Saqqara^ in 2 £rith Dynasty tomb at Dtir el 
Gcbrawi*; in a Twelfth Dynasty tomb at Mrir*; in three Eighteenth 
Dynaxty tombs 1 " 1 and in 1 Tmnty*mth Dynasty tomb in the Theban 
necropolis. N Also a umilar drill i& shown in use in a wooden model 
nt Middle Kingdom date (or earlier) from Snqtpni. which it now *n 
die Cairn Museum/* 

In the (hickneu of the wdli (not penetrating) o| several alabaster 
vessels from the l-ir&t Dynasty tomb at Hemaka at Saqqara there are 


1 Km ornery* *dc pp, 90^ 

■ W St i- Prtm, fount Amhwp. fna^ mi (t88i) 

1 <1, Ai Renoer, Myrcniiiij, pp. 

H , V Heimcr, Tfo Hotly uym&iiir Omrtttw 0/ r r p. 114. 

* No. J v ** 

4 <k Sicautarf* Ito.dnt. ir* Xi, p. 1$^ P 3 . iu 

AwAmifj iiTi- Irx cuifmri dV I'Bgypu, i. p. 165; 

^ ; ^Nidl Olhfli, 7 hr MjsjjAj M*rrtu\a t i h fU w r\ 4 

1 ?' : J r £ ? JVi *■ r t r kt3C * TtfJw ^ */ Ww rf 4 pj. XIIt. 

A M_ IIUckJLrjr.^ fterj Unite *f Mttr, u VI V 

'* V \ J ' Nr i Ttcr T* ‘ n ^ *d(> t«f feUinuu, PI XVII. N. d* C, Davie* (a) Tlf 

JnJ t J vtiT" v!’ " TWeT - Pl 30s W r*f 1W of PhjtW jf 
TArAft, flu JSXIR. XXVIL 

'' ^ 1 1 *•• , ; «!"* r «/ Dr/rrf oAnfaw, 1, i'ii- xm, xxnr. 

_ ’ 1 “ ^ *■ ■ '• :l i } inii \. G. K. HiVtcr, ElHHlhm .SdftJi.ira, 

Trft /'vninui/. Non-A „W*, p, 40; Pi. 34, 
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halts nude by 1 tubular drill Also id ovaJ shallmv dish a i dolomite 
has shallow tubuhr-drilE hale* lint sla not penetrate the vessel hit arc 
similarly placed one near each end. In this connexion, though it is 
not a vessel * hollow wand of alabaster of Fourth Dynasty date from 
Giza may be mentioned. 1 It is broken in several pieces so that the 
interior may he wn. One end is dosed and one end n open ami id 
the inside of the dosed end is pit of the narrow core, proving that 
ihc drilling was done by means of a tubular drill 

Certain statement* in the htcratnre of archaeology having reference 
to the origin of the stone-vase indy si jv m Egypt may now be quoted, 
winch are as follows ■: 

' But is carls as SJX j 9 a fhih miluence came in . Us origin has 
been provisionally assigned to she Red Sea district as it introduced hard 
stone vases ? * /* 

* The home of this second civil]ration, must have been mountainous 
by the supply of stone instead, of day for vascj . . ,* 1 

* Perrie has rightly insisted that the home ol the stone vase industry 

can ultimately only be sought tn the nwuniaiD'. between Egypt and 
the Red Sea where all the stones used for the purpose du actually 
occur_ 1 * 

'The only definite indication as tn their home is rhe fact that their 
masi characteristic contributions to the prehistoric ov dilation jit the 
stone vases and their pottery immnnm: and the region which is most 
likely to have bred people knowing Ihiw to work stone and which is 
near enough to Egypt ui allow permanent intercourse With the Nile 
Valley , . P Is the Arabian desert along the western shore of the 
Red Sea/ 1 

Peake and Flcute say 4 and stone bowls and vase* teem first tn have 
been made in the Arabian (Exert* which lies 1 *tween the Nile -,nd rhe 
Red Sea * . / *; “ stone pots, which woe muoduccd into the valley 
about this tune ., " The inhabitants of the Arabian desert may have 

learned of themselves bow to make stone bowls ... * 1 At the same 
time appeared higher up the Nile, possibly from the Arabian desert on 
the cast, a fresh people who weic ikilled in the an of making stone 
bowls'"; H the imne bow] people who had perhap; come from the 

1 Nuw ui the Gmo Msivmm, No, J. 6(^^, 

w 2 Z&ji&fSgSt' *•'» p * 

■ A. Sckaril, /dnirjTj/ of Egyptian Arcfianrfvtf . m\ {i4a£>, p. r- ;. 

‘ H Frankfort, Srutfkf m the Earfy Fanny of the Nt*t t M jj. iua 

* H. Fcrite jfni H. I Finite, fVjj^rT/* #nd Fount* pp. 71, 76, tUs 142 
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Arabian desert 1 The use of none bnwh, first introduced from the 
Arabian desert at the tjegiluling of the predynastic period . , * 

Often no reasons are given for the statement! made, but when 
teuerns are advanced they are, first, that the stones used for the pre* 
dynastic stone vessels occur in the eastern desert, and, second, that 
1 Even now the inhabitant-. . . . still use stone for the objects that are 
made Df‘ pottery in the Nile Valiev, as for instance, vessels and pipes. 
At first thought these lias, which arc not disputed, might appear to 
provide a reasonable foundation for the statement*, but on reflection 
(his will be found to lie an illusion, as will iwiv be shown. 

It is possible to determine front the archaeological reports only the 
approximate and not the exact number oi proltiustk stone vessels 
made from each of the different kinds ol «tnne used. These approxi¬ 
mate figures were pin together and published by me some time ago, 
since when 1 have recalculated them in a different manner and find 
that the fresh results differ from the previous ones only by cwo-and-a- 
half per cent. Although it is in no way claimed that the results are 
anything more than a rough approximation, they are sufficiently 
accurate to establish the arguments based on them,* The hguies ait 
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If rhtfc results arc scttjtfal a* ipprorimaldy earned which I 
believe them be- then a comparatively mull proportion only (about 
15 per cent) of the stones used for making the prcdyimsdc vessels were 
1 beamed from due Fir eastern deseiL and by far the larger proportion 
(about % per tent) came from the Fayurn, Aswan and the Nile V.dfcy, 
which Involves the Jurthcr proposition that the home of the stone* ve*ud 
industry was noc in the cistern derai, but in the Nile Valley (in which 
Aswan irwy reasonably he included). The Nile Valley, in the sense in 
which k h used here, comprises the low lulls and plateaux bordering 
die valley, and the side valleys that enter the river valley to within a 
distance that could readily be worked by the valley people From their 
homes (which during the peedyrustic period must have been further 
liom the river and nearer the diffi than they arc today nrt account of 
she marshes (hen bordering the fiver), in the ismt manner a* ?■ -ck salt, 
gypsum tor plaster, limestone for budding, and nitrous earth For the 
crops are now worked. Even the stones that occur at 3 considerable 
distinct from the Ni le were also available near the Koproi-Qii*rir road, 
along which their uas constant traffic at an early period, as it proved. 
Fur instance, hy die Red Sea shell* which arr such a marked feature 
of the earliest graves. The Nik Valley, thereFotfe, and not she eastern 
desert, was the home of the early stone-vase industry- 
The tacts that the Beja tube of Arab* in the eastern desert use stone 
at the present day tor making cooking vessels and tobacco pipes**-* and 
that the Sinai Arabs also make stone pipes/ liave no bearing w hatever 
on the problem, liner the stone employed by these people is steatite, 
winch is %c soft that it may be cut readily with a knife, and since the 
vessels made are very crude. There h no evirlfffrT At all for [v-stuLuing 
a dtfert stene-vessel-niaking people, and also Du need, since there is 
no proof of any break in the continuity of the mine-vessel industry, but 
onlv evolution jud progress die beginning l>eing with basalt (unc of 
the hardest stunci used) during the neolithic period, and, as time passed, 
mure kinds u( stone were employed and more vessels made, until the 
culm ination in number*, materia] and workmanship wav reached in 
the early dynastk period* 

l p ^ thrani rUtmptiai i Jr r£g\fttr. Jfrt wmi-rmr. II, ifij- pp T 
1 C, W Murray, Sem g{ hhxxim. p. S4- 
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Egypt ii, and during the historical period always ha* been. [xiorjy 
provided naturally with large tret: and it has been necessary from vciv 
early tin \t* Da import a portion of the wood, required (though probably 
oot » much as h sometimes though c), a practice that continue* to die 
present day, and on the Palermo Stone it is stated 1 that as early as the 
reign of Snefru [Third Dynasty) 40 ship* laden with limber were 
brought to Egypt. 


Foreign Timber 

The place* from which the foreign timber (excluding ebony) was 
obtained uert Arrapj chins/ Assur/ God’* Land/ the Ilimtr country / 
Lebanon/ Naharin/ Punt/ Retenu* and 2 ahi/* all except PuiiE (the 
wood from which con listed of ebony and certain sweet and fragrant 
woods, the latter manifestly not being for use as timber but probably 
tor miking incense and perfumes) being situated in western Asia. 

Although a large number of different kinds of imported wood arr 
mentioned by name in the ancient records, only comparatively few of 
these names have been translated 11 and p even where this has been done* 
the translation is often only a tentative one and U not always generally 
accepted and the identity of much of the imported timber still remain* 
doubtful. 

I hr only certain method of identifying wood is by an expert 
atamin 1 bon of in structure with 2 microscope, and the following lisr 
p v « ah mch identifications of foreign wood* (except ebony) found in 
Egypt chat can be traced 1 

1 f H lieasted. A*Omt Rmtds 0/ Egypt , i. 146. * u, m, <tr 

ii R <44* * it* pi* BH, 3 n, 485 ■ nt. $4; iv. 557, 

lu 4 | 4 - * u, its, 537 

„*' t* 7 ' IF'J 91 ' 5°F* ^5, Sil ■■ u, 490. 

te Bt^W i Emulation. of the anciait Egyptian recmdi, in addition to na* 
injcfmsk rumet a* aromatic wood, fire wood, franut wood tfid iw wood, 
“ ru™ of %z w«dt, tmt of a aou| of ^ ire left nntumLated 



toiikjk nkBEX 




Wood 


Aih * 

Beech 

Bo* • 
Box * 
Box » 
Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cedar 

Cypres 

Oyjww* 

Cvpreu 

Cyprto 


Date 

XVUIth Dyiuuty « * 

;rd i.o 4th century AJh, 
XYIHlh Dynatfy 
XVinrh Dynatfy 
;rd ip 41k ceflttny *jo. 
PrcdyrtasiK: period , 

Xdi ip Xlffi Dynasty , 
Xtfih Dyi 

Middle Kingdom . . 

XV11 tdi Dvuafiv 
KVlUih Dynait^ . . 

XXdi iu XXYIth Dynwry . 
EXViih Dyruuly 
Ptolemaic * 

Inti anfuiy jlu. 

Laic . - - < h 

Fredynusic i^criod 
Ilfrd Dvruiiy * 

Middle Kingdom 
XVlHtli Dynaity « 


Qbjtrt 

Compound bow 1 11 and Felloes of 
chan** 1 
Mummy libel 1 
Chair and 1 aior handle 4 
foby J 

Mummy label* 1 ’ 

Small piece* 1 
Goffijia 1 
S^rtopbagur* - 4 
Coffin* 

Shrina (jmdi) 1 * 

Dmdf* 1 

Coffin 1 

iZpffiji or roffinr tiwo pkdy 1 
Tr« trunk (imanj u 
Small piece 1 ’ 

Soul I ptEte* 1 
Coffin* 4 
Coffin lid 1 * 

Small bos* 


1 Identified f<ir me by l>r L. Chalk^ 

1 Ridgeway [Thr Origin und ihe ThoroughhreJ fhrlt< 1905* 

f'p. 4^-9), quoted by G. Clark , Amispmy cj, 1941, p 5I 

1 Kr K Oakley, hv rfo Ament Egyptian* ¥ in Analyst, lvu (icp^ 

Ppv 158-O, 

* A- U min# and W C Haytt* Butt. Met. Sfm. 0/ Art, New Fort. Egypuam 

W. (f^Hiyesf jltfj/ \{fi Mm. of Art, N*W Y&r{, Egyptian Etffd 
P- 

ltrunton and C« Cilon-Tlicrmpou, TAe fbiJanj tt Ctntunto^ pp 
' Ft. Engriboch. Awrkm Egyptian Wneit, tn Annates d» Serricr^ mi (19J1), 
P* *-H 

* The i iffin and canupic ho* beliinping to xhif buna I are tcdjr. 

1 Idainfkd by V>t. L. Chalk |TKr Imperial Foratry Iftatiiuit, Uni witty of 
EigArA /fneturf Report, p tl) 

11 Scroll cpccircicni identified by Dr. L GuEk op. |u t1; a number of e*Hrr 
tpccirricm ideniilicd by mr. Three Fuither i^wdmcni were idtnuhed for me it 
1 nr Royal Bfiiiifik Garden^ Kew. 

n W_ RibutLO, ZjSfT ijh Egypt*n vrrHwdtUis HdStef, In 

Bvttmichei Art for, pp 104-209, Hersiii^egEben \m% Dr Cart Mr;. Konigi 
Nejrhrr vt^timc nor date fiv^ 

51 G W Murray^ A Small Temple jn ike Wtiicm Deurt f m fvurwti 0/ Egyptian 
itrr 4 «^y + %vn {toti) r p, Ite, 

” Sir R, Mood xnd O. H. Mwi, TAr U^Artrw. r, p. ^ 

l 4 ldeniifi«| by Dr. L Chalk [The Imperial Femiry Innhme, Urmenity of 
Otfnrd, Ninth Anmatl tfrpsrrf, p h). 

t4 Found by Petrie at Labun Ejamlncd by Fmf«*or living Ksiky, Hir^ird 
UniTcnky. Cpmmimicaicd by C. Brnnipu. 
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The vantim wood* enumerated may now be etmiidcfcA 


Afh 

\ he ordinary ash (Ft&nmti rxctki&r} ia common in Europe, in Aria, 
including Ask Minor* and in North Africa. One *pedes (FraWnm 
amii/) gruwi on che Lebanon moudiakf in Syria. T he wood is hard, 
Cough and chide. The only specimens of ash from ancient Egypr that 
are known to me are the wood of a compound bow from the tomb of 
Tiit-atikhimun and that used for the felloes of ihc Eighteenth Dynasty 
Egyptian chariot in the Museum at Florence-" 


1 Jt, Engdhaehg Ancictu Egypmm Wacii t in rftraaia di* Sei'tw, an (tpjt}* 
_ “ hkHfiFfc^ by Dr. L Chalk (The tmprral Fawrry Cimhutc, U&ivenJtj &f 

OnfiifJ, A n n/Mf $trpQn t p. |*j^ 

3 j-®* rc hardi, Daj fa,- Kt m pp 6i, 6t. 

* ft RiUuan. Zttr Kcmwmi dt r 1/5 u/fm jEgypifh mwtnjeim Hchrr, in 
B*L>ms<h^ Arthw^ jip. 1U4 ^ Bnaufgfcgtbeii vnn Dr. C*ri Mra, Kwgi 
kit Neither tdumc nor dace given. 

*RiJ s <-wjy (TV Onpr, g *4 tmfimnut <,/ tV TVrtxgAW Horn*. 1909. 
PP‘ qmnnf by C. Claris Attutfmry p L 

* ^ f >J k!(T> r fry fh r EgyptimTii' hji j^rs/yjf. L^II 

PP *V> “<*- 

f Idenrtficd a( the Hqial Buunic Cirduu. Kew. 

^ r^nKH Anun, f, ,«. p. i B 

,, ® ®' wnlon and 5 CatofrThwnpmo, rt ,,. , ? . 

___ _ ™ aviEl ^ Riznrfckrs mr quA^wa bott ph±T*nniitu£i r In Rrcvnl dt 

ftsfUMT, mu u&fii pp. 7 s^, 

»* 1 " iPConjf/fi r^. p 1 ft 

L- sUJTUik. M'". r - ivn I'VrfriTjr^o^/ t Vr Kt/J|>|iT Trif. Jft 

irf *><**«*"■ fa st* (,91^ pp. 





FOREIGN HUSH 


4yi 


Beech 

The beech Iree (Fugue iyhnma) ii found iwth in Europe and in 
western Asia and the occurrence, therefore^, of j small specimen of 
the wood in Egypt at a Lie date is not surprising, 

Birch 

Thi> wood is nor known with certainty from ancient Egypt, hut 
only the lurk/ though Mackay suggests that certain staves of Old 
Kingdom date from Kart Am m ar may be from a species of birch, 1 

Bwt 

The box tree r Buxus lempcrtircns) grows in Europe, western Asia 
and north Africa and, since the wood was used by both the Creeks 1 
and Romans,* it is in no way strange that a small piece should have 
been found in Egypt at a late perk*!. But it his also been found much 
earlier. Thus, parts of a carved chair, a carved handle for a bronze 
razor and applied strip framing inlays of faience on a jewel box, all 
of Eighteen*h Dynasty date, have been found at Thebe,. The Oriental 
box tree (Buxus tongifoUa) grows in Palestine and Syria. The kings 
of Mnanoi and Akrii respectively sent box-wood objects and box-wood 
to Egypt- 1 

Ctdtr 

There is only otic fonuiy of true cedars, which comprises throe 
members, namely, the cedar of Lebanon (Cesirut Lifom), the Adas 
cedar (CeJruj j/LtnUca) and the Indian cedar (Ctdrtu deodar*). 
Although it ii not impossible that the wood of the Atlas cedar (which 
grows on the Adas mountain* in Morocco) might hate found its way 
occasionally into Egypt, there is no evidence and little probability of 
this, the ancient import* of timber into Egypt {excepting ebony) being 
chiefly from Syria. Although, the woods of the Lebanon and Allas 
cedars cannot be distinguished fr„m one another microscopically, it 
may be accepted that any cedar wood found in Egypt is Ctdrus Ubstni 
ami, since its use goes back to the predynauic period, it was evidently 

1 See Bulk, 1^514. 

1 KL MjfkjA, HdtDpolii. Kjft Jfii JAurj/d, W. M. F. Pettit and 

p 30, 

1 ThecphfAtnuy, Emjmry inis FlanU t * : 5, 7s 7, 7-& 

1 Fliay* i* i 3 xfL 

* S, X B. Mcrcw* T*< TrU-d Ammm Tatkn % u pp„ 145, 147, 
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being imported into Egypt it that early date. It u found aim plentifully 
on the Taurus mountains in Asia Minor/ 

At the present day j large number of different trees that are not cedar 
are called cedars,' arming them being one (an American juniper, 
/jw/’er*; that yideb die fragrant red wood employed for 

mating pencil*, dgar berite* and ^ther objects. The modern * oil of 
cedar/ too* is generally a product of this same tree. This confusion of 
nomenclature, however, is nor new, as the classic j l writers, both Greek 
and Litin, applied the term J cedar 1 to ttijbv trees that vvcrc not cedars, 
but oltcn junipers. 1 It seems, therefore, no t only possible, but probable, 
that the word 'cedar 1 has been used alwavv in a k»*r manner and 
that, even when there is no Longer any difference of opinion about the 
ancicnc Egyptian name for The true cedar, there will soil remain a doubt 
whether a particular wood so designated was indeed cedar, though in 
view of the results given, there cannot be any uncertainty about the face 
that the wood uf the true cedar was employed in Egypt for mating 
sarcophagi, coffins and other appurtenances of burial, such at thrines* 
from at least as early as the Tenth or Eleventh Dynasty to as late a* 
the Ptolemaic period, 

The Eighteenth Dynasty shrines of which specimens of the wood 
have been examined arc those that enclosed the stone sarcophagus 
(containing the nest of three coffin* with ihe mummy} of Tut- 
ankhamun/- 4 These shrines are large, oblong, jwfed wooden 
structures with a double door at otic end and are covered, both inside 
and outside, with a thin coating of plaster (made of whiting and glue), 
which S', decorated with funerary wenn :iud in scrip! ions and then 
thickly gilt, rkreptfom being the fools of the two larger shrine*, which 
are mostly coaled with black varnish, and the outside of the largest 
ihritve, which in addition to gold* is rirn.imemed with blue faience- 
in the tomb, the shrines wetc placed one outside the other* the 
outermost, which practically filled the burial chamber, being about 
iGj'j feci (5 metre*) long, n fret (3.3 metres) wide and 9 feet 
t 3 -^ metros) high. Each shrine comiitt of a number of section** which 


tl k Tftitrst}!], TAc NrUawt Hillary f>/ M# Iitbic r (Qt l T p. ^41. 
r !l, S«eoc, Tkt Tin*ben iff fammrrtt t p 39;. 

T A Lmrit T Ct^Ar itft FtaiwSf tmpfaytd m SfummifittirtM, in fawn#1 of 
F.tfrpti** XVU Jk 11, 

A- C Mace, TVfe M ef 1, pp iHo-jS 

Topih Tmimnl^k strum, u, ra. ji-i, 19-47; PU, Xlt, 

xur, xiv.xv, uv p lvi 4 lvu t lvui, lix. 
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had been awmblcd hi the tomb, and which had rn he taker- apart to 
remove I hem from the tomb, the larger scafom or panel* being made 
of separate pbnks fastened together with wooden pegs, the section* 
being joined by means of momseand tenon fotmior flat dowel* 1 The 
wood is about i% mdics (57 mm.) thick It wai not po&sibie bo tee 
any pti of the hare wood until the shrine* had been taken to pieces 
and then only some of the edge* and parts d ihc tenant and dowclt 
and, before any oitkal examination could be made, it became nettxtary 
m treat both surfoces of ail the sections with melted paraffin wax in 
order m consolidate and preserve the gik plaster, in doing which the 
wood of the edge* of the sections and id the expensed parts ct the 
tenons and tknveU abo became covered with w^s, thus concealing its 
appearance. However, when the surplus wax was being removed 
(which was done hy me at the Cairo Museum by meam tii electrical 
heaters) a certain amount of exam i nation was found possible and was 
mack. This consisted of (a) a careful at ami nation of all the exposed 
parts with the naked eye and with a lens 1 and the comparison of the 
wood with small specimens previously taken from the shrines, sections 
of which had been examined micltfcScQpicaUy by Dr. L Chalk of the 
Imperial Foreao-y Institute* Oxford, and identified as cedar and srddei 
respective! y„ and {£) a micrtactTpical examination of additional *ecrvfini 
(prepared for me m Germany), using Dr. Chalk's photomicrograph* 
a* standards, the sections having been taken from broken edges 
of the phnk* and from a targe number of the dowels (many of 
these having been aawn off* cither in the tomb to ertabk the sections 
to be taken apart, or to iacilitau packing, or In the Museum (o 
allow the section* 10 be fitted together when die shrines were being 
re-erected*)* 

The main w-m*! of the fhrmtrv far as it has been examined, ta 
cedar, but as much of it cannot be seen and never bat been *een since 
the shrines were made more than 5,300 years ago. the nature of the 

1 Jn nwrtt raw die dtwdi were wood, but in wwie hntattfo di<| of 

copper (tuidyscd by me ami bund m t* ftet from un amt ihrTdmr not bmnrej. 
In many ca*<-i t too, fbc dmvd*. allfitJilgfl of wood, wrre no* of tN S4mr k\m\ at 
wood 3 u cite pluib. ,4i!,i^ElhcJ l~~ Jiiwrh Wrrc exaxtuiicd by mr. 'if which 
( 6 d per ctm} were probably cedar jnd 70 (40 per frnt) were probably wider 
In the firpst (otiirrnwci) ihtme* 13111 of uj mnguei tuiHiiied. 47 were 
probably cedar anrl 46 probably bidder 

1 AIict scraping off the wax. 

1 In the exae of the largm ihiine. iherc were many duwdi* bitkkeci add 
mining rhai ihc*c h«) m be Tfpticed before rfsr ahrint could ht cnetird* which 
vm dune wiih new dfnvtls el beech w oed. 
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pan in needed naturally cannot be ['reived, I hough, judging Inch by 
analog) and praliatujily. thia, Ut o, is cedar. 

The wooden dowels, so tar as they luve been examined, an: esieiv 
nailv of two very distinct kinds, which differ considerably in appearance 
ant! thickness* one being light-brown with i haractecutic darker reddish- 
brown markings, which ram in dutkne^ from about 0.67 tfidi 
<17 mm,) to about usjy inch (id mm.), and the ocher being of a uniform 
and different shade of brown without conspicuous markings and mud* 
thinner, being only faml about 0.24 inch ((1 mm.) to about 0.43 inch 
(11 mm.). Hie former is cedar and the Utter is bidder {naki^ One 
dowel, however* was oak and one acacia. and ihe mutter will be 
discussed further m connexion with these woods. 1 

Cyp«f 

Although a few specimens of the cypress nee (Cuprenui iemprr- 
Pirfrtt) arc grown in gardens in the Delta at the present day, the 
cypres* is not an Egyptian tree and probably was not inti educed into 
the country until modem times; it grows, however, plentifully in both 
southern Europe and western Ada. Since ihe wood of predynastie 
date identified as prohibit cypress was riptind at the same place as 
mine cedar, which is a typically Syrian tree* that particular piece of 
cypmi had probably been imported from Syria and, thtrefnre, possibly 
also die Uter specimens. Hie Third Dynasty specimen was from a 
h-ply wooden coffin found in cb c nep pyramid at Saqqarad - 1 The 
Eighteenth Dynasty specimen was a until jewel box having a lid of 
tamarisk and inlays of box wood and faience. 

Eh^my 

Whatever difficulties there may be in the rtcogrution of most of 
the kinds of wood Imparted into Egypt, there air none with respect 
to ebony, the undent Egyptian name (Arie?iy) being well known and 
the wood* on account of it* characteristic colour and appearance, being 
recognised readily without microscopical exandnanom 4 The ancient 


1 Tits u*t erf ttjisjlfiuuj wood jM othft azttifcrpoi free piursums in 
5S|pi » diiccttrfd and a very large number of tdctmva are given by V. 
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Egyptian (5 utli 11) ebony it not always black, but mav Y* partly or 
wholly dark brown* 

In the ancient Egyptian record* cl *>ny is *faied to have Isceo obtained 
from Gencbccyew/ Kush/ Negro Lands, 1 Nubia,“ Punt 1 and the 
South Countries/ al! of which arc Biitiated to t h< south of Egypt 
Thri doc> nor mean that ebony grew in all these places, but merclv 
that it reached Egypt from the untch. Even m the beginning of last 
century small logs of ebony, about a foot in length, were articles of 
lode 4i Shmdi/ which ts situated j link north of Khartum, In the 
Punt scenes in the mortuary temple of HaLshrpmt at Dear d Baliat), 
Egyptian* are shown cutting branches from ebony trees/ 

Hemebrus states 1 that eljony was an article of tribute from Ethiopia; 
Diodorus 1 * and Strabo 11 both say tbit ebony ntfi grew in Ethiopia; 
but Pliny, commenting upon the scuemeni of Hroodotuv. throws doubt 
upon to accuracy 1 J and in a later book state* 15 that the ebony tree did 
not grow in Egypt, in which term apparently he included Ethiopia. 
Dioscoridcf says 14 that Ethiopian ebony ii the best, 

What is ordinarily called ebony ts the blade heart wood of a number 
of dhTcrer E kinds of tropical trees, up to about forty years ago the 
true ebony of commerce being the wood of Dhtpyroi thenum k which 
grows in southern India and Ceylon, but at the present time it is largely 
Dbipyroj Dtrtdo from West Africa. As, however, the w.jrd ebony is 
derived fmm the ancient Egyptian hebeny, the original ebony was that 
known in ancient Egypt, which has been identified 2 \ the wood of 
Dalbcrgm fncUnQxyhrt™ a tree char grows m tropical Africa, A 
specimen of ebony of Fifth Dvnasty date examined by Witlmack is 
stated to be Dtmpyn w e&rtmm* Hut os it seems most improbable that 
clxifty should have been obtained from India or Ccyhn at mb an early 
period, and as it is difficult to be sure of the species from an 
examination of the dead wood, this idrniilkation needs confirmation 
before it can be accepted. 

Mention is made in the ancient record/* of {*} the empluvrncrit of 
ebony in Egypt for making chests, cuffing a harp and shrines; (£) a 

* l H. Htedited, vp, oJ. II, 474 - * if, 494, 5^ 5*4> 

Hj 3 & * u, J 75 - j£ 5 . aja, 4 B 6 . * «* <& 5 * 

I J. L Hurc.Khflfdf* 3 jvwj m Nubt#* l&tu, p, 51 j 

I HMtki Tir T*mpk vf tt&fr cl .Bakin. hi. p. 15. 1 ui; 97. 

II li j. %i ivu: 1, j- l *wnt ?L u xitv 41. “ii Jw 

■*G Beau*l*jge, Lr imu Ut Jr wwiix, *1* (1897b PP 77^1 

II L Beftirjrdt, D*t Grsbdn Jr/ Jr fir, |h «& 

lf J, ! L IsErautiS, v (IjkJci), p Ut, 
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shrine, statues, staves and whip) of ebony, chough whether made in 
the country or not it not stated; and (c) ebony chair* and ebony statue* 
a» spoilt of war- Most of these kind* of ebony objects, except coffins 
and harps, have been found in graves, the statues, however, bang very 
small. In the tomb of Tut-anfehamun the ebony objects included a 
lied, bolts for shunt; doors, a chair and the legs id a second one. the 
framework of boxes, a stand for a gaming board, a stool and vctiecT 
and inlay. 1 ’ ’ 

Araenophi* 111 sent four ebony beds, an ebtiny head rest, ten ebony 
JboULoaU and sis ebony l hairs to the king of Babylonia and thirteen 
ebony chairs and une hundred pieces of ebony to the king of Arzawa,* 

One great use of ebony in Egypt wa* as veneer and inlay (general] y 
in conjunction with ivory) for the ornamentation of furniture, boxes 
and other objects. 

Small ebony objects (tablets and part of 3 cylinder seal) are known 
from the First Dynasty , 1 though the first mention of the wood that 
can be traced in the Egyptian records is in the Sixth Dynasty . 1 From 
the Eighteenth Dynasty there U 4 small head of Queen Tyi 1 and ol 
the same date is an ebony panel, which formed part of 2 shrine . 1 A 
specimen of ebony identified Dalbrrgia melmavxyton was found at 
Karan is in the Fay urn dating from the period 3rd to glh century *,».* 

£f«u 

The specimens of dm referred to were two pieces from one of the 
chariot* of Tut-ankhamun (one from « wbed and one from the body) 
and also two other pits** (found on the floor) irntn another chariot 
from the same tomb, which were cither from the axle o? irom the pole, 
and probably fmm the pole. The specie*of dm could not be identified. 
Elm is also known front .mother Egyptian chariot of the same dynasty 
now at Turin.* where it u reported aj having been iiwd for both the 
pole and the axle, the use of elm for the axle, however, being 
doubted by Schafer, who stare* that it is unsuitable fur this purpose. 

1 Unwin! Carter mil A. C. Msec. Tbr f#i»t «f Tunw^-.timn, 1, fp. llj 
U+ 115, no, *nj- 

* Howard Carter, Tftr Tomb of Tut-oo^hAmm, n. p(J. jl, jj; m, pp. 150, SJl 

1 S. A. H- Meiter. T i# TelM-Amtnm Tabitii, i. pp 17, 1S5. 

*W H F. I'cirie, (at 7 kt Xoynl Tatnbi, 1, py n, ;a, a&i fAJ Tke ifttyjJ 

II. p ii. 

* J H. BriraJitd, op. ,ir.. 1. 336. 

* U Hpfthardt, Dtt PerJtxbfypf dtr Komgm Tejt 

' K Habile, Tbt Trmplr of Dtit d III. PI. XXV-XXIX. 

* Kindly toatmunicatdl by Mr. S. Vdvin. 

* H- Sc niter, Armtmtefm Holt m shagypn << km Wngnmun, Berlin, 1531. 
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HJm b mil employed by the modern wheelwright. The common 
dm (Ulmui mm fa frit) it widely distributed in Europe and Ana. 
including western Asia, Ada Minor and non hern Pale* cine, ("rum one 
of which place] it doubtless reached Egypt, ■nee there is no douiu ihat, 
although chariots in Egypt were originally important^* from Asia, 
they iverc being muck in the country during the Eighteenth Dynasty, 
this industry being pictured on the walls of several tombs of that 
period, 1 and, during the reign of Solomon, chariot* were imported 
imo Palestine from Egypt.* 


Fir 

Two of tltc specimen! of fir examined are staled to be probably 
the Cilician fir {A furs alirica), which grom in Aria Minor and Syria.* 
The species of the third specimen could not be determined A papynlt 
dated 356 B-O. refers to the planting of 300 fir frees in Egypt.* 


Hornbeam 

Thin tree {Curpin us Srtulus) U 1 native of Europe and western Asia. 
The wood is whitish, very hard, dore-graitvtd and heavy. Ridgeway, 
as quoted hy G. Clark, states that ir was used ibr the yoke of the 
Eighteenth Dynasty Egyptian chariot in rhe Museum at Florence,* 


Juniper 

The juniper, of which there are a number of different species, is 
a tret with .1 fragrant red wood, which is, and apparent!*, always 
has been, confused with the cedar and was so confused by die GrccLs* 
.uid Romans.* The particular species of juniper represented by the 
specimens could not be determined with certainty, though in the ease 
of that from the Third Density, which was from the plywood cefhn 
found at Saqqara 7 it b suggested that it may be Junipem phamcea* 


i | q. WiUcinion, The Manners Custom of the An.srnt Egfpmar, 
(i&fS). pp. ar?, ap; Figs, ^ 

* 1 Kings, in r 3 $; 1 Cbrm, t: 17 , 

* C. C. Edgsr. ZtMtt Fopyri. d. No, 591=17- 

* A I ■i«t. ' Cedar ‘ tree Fttsdueu rmpimtd *» 

EfoPtim Atrhwiogy, xm {igit}. pp- «, , 

' J, P. Latin. FouilLes 4u Strrke det AmttauslJl A Arf^rraA, in Annate 1 Ju 

ierw-e^ roai i 'oHhe if ird i>yn.i*»y Plyww*! Gnflin f™™ Si^cpM, 

Anmlet 4* Strtiee. xxxri (* 936 ). pp. «-* 


• Srt Kcsini, p- 3 * 3 , 

1 See Ash, e fpi 
Jifuntnu/ioifton, in JoutpjI of 
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1 wigs of /, pkartticat found in the Graeco-Ranuii cemetery at Hawaja 
sre in the Museum of the Royal Botanic Gardens. Kcw. 1 * * 4 

The jumper b very pltniifiiJ on the Syrian mountains bu t i t i s found 
also in Asia Minor* From inquiries made there would sec m to be tn 
Syria at the present rime only one kind of | uni per (/, cfcdtf) that 
grows to the dimension*! o( a tree, which it is stated! may reach a height 
of between 60 and to fecr (about au metres), the other kinds of juniper 
being only bushes. J 


Umr 

The lime tree ts a native of middle and southern Europe, from where 
the wood might easily have reached Egypt, In view, however# of the 
identification by Newberry 1 of two (lowers of Titia ttmpota (fragile 
and short lived objects that are most unlikely Us have been imported) 
among the vegetable remains from the GrjeerkRoman cemetery at 
Hawaii, it «tms probable that one or mom specimens of the tree may 
have been cultivated in the Fa yum province of Egypt ai a late period 
and# therefore. that the small piece of wood examined (a mummy 
label) may have been of local origin* 


Liqmilxmkrr 

This tree {Liquidamlmr crientsttif), which grow* in Asia Minor, has 
long been familiar In connexion wfeh ancient Egypt on account of itt 
producing :i balsam (stoma)/ w hich was used in perfumery and in 
embalming, but, so far as h known* only one specimen of the wood 
has l>ccn found, namely a piece from the tomb of Tut-mkhurmn 
(E i ghtcosth Dyx- aUy ) T 1 ic specimen, whicl \ wm idcn tilted at the Roy jI 
Botanic Garden. Kew, as LJqmdumktr //>., probably wai 

about seven inrhe* (iD cm,) Jong with an almost square section 
{0.3 ■ 0^ inch — 9 < to nun.). Gne aid is shaped Idee the cutting end 
of a chisel and the other end ii square, tn the tomb records there h 
rm reference to this, irom which ir u probable chat u wai (bund on the 
floor, its eotuiesaoTis and purpose tjcing tinknuwrj. 

1 Nci iititnlxf ■'isiHr'. rW (mm W M F, V'ctf vr. 

1 Set tltcp Qffuitl Guide Vi> ^ (ioir)b Baunie tlarelcni* Km, 11 ^7 

-n i Nrwt*rr TV. :*,r Anctetti itej-ww 'm Kiikrtso Gnn>& Han am, 

W M, F- Tetiif, p 46 

4 See Jh 1 *6, 
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L. Boodle, formerly of the (odrell Laboratory, Royal Botanic 
Gardens, Ktw. identified a specimen of wood from one of the dowels 
of the large gilt ihrines that enclaved the sarcophagus of Tut- 
ankhamun at oak, possibly Quereui Cemt, 1 This identifUadon ha* 
liner been confirmed at Kew and, as was only to be expected, ti 
undoubtedly correct. Other ipedmrni of dowels from the shrines were 
iiir> kindly examined for me at Krv?, and with one exception, which 
was acacia, they were cedar anil tidder respectively. Theophrastus 
nates that the oak grew in tile vicinity of Thebe!, 1 arrtl Pliny, probably 
copying him, makes the same statement ' Clarke, quilling Ridgeway, 
lap that oak was used lor the pole, axle and spokes of the Eighteenth 
Dynasty Egyptian chariot in the Museum at Florence/ 

Pine 

The Specimens of pine wood from ancient Egypt that have been 
found up to the present At' two only, one i trimmed piece *■* 
predynastic date and the other tram the Third Dynasty plywood ooffin 
found m the step pyramid at Saqqnra. 1 'live specie* oi the earlier 
specimen could nut be determined, but that from the Third Dynasty 
i* probably Pitmt Weprnrir/ A* the prcdyaaatk specimen was found 
at the same place as some pieces of cedar, a typically Syrian tree, prob¬ 
ably it, loo, had been brought from Syria, (hough the pine aiw grows 
in Aria Minor and Pin its halepenfif (the Aleppo or Jerusalem pine) is 
die commonest pine in the Mediterranean region. Several varieties of 
pine (7‘_ Pime J ad P. halepentu) arc found in gardens iti Egypt, but 
the pine ins never been plentiful- 


Yew 

The common yew {Tatut Aaw.ua) grow* both in western Asia and 
in southern Europe, but it was probably trout Aria and possibly from 
die Taurus Mountains that the specimens of this wood lound in Egypt 
were brought, all of which were of (airly early date, two being from 
the Sixth to Twelfth Dynasty and the third from the Eighteenth 
Dynasty. 

* Howard Carla, Tie Tomh o/ Tutnaljk-Amn. u, p. 33; »' p 155- 

1 Enquiry tut* Pf,Mr, n. a. ft. 1 mu- J'< * Srt Aill, [1 w 

1 |. V. Liner, cf <x., pp. i(^; Fig- y. PI- tL 

* A» Lucu. .iambi da Srretrr, mvt (n/jf-i. pp. I-#* 
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The yew is uiic of the Jew coniieis that do not produce resin 3fld p 
therdbre, it cannot possibly be die ancient as suggested by Ducra** * 1 
the resin from which was a! important as ehr wood. 


Egytttan Tmaia 


Trees die uftnii depicted on the walls of tombs and temples, but 
they arc usually drawn in so conventional a manner that only very 
few can t* recogniz-cd with certainty, namely, the acacia, 1 the date 
palm, the dnm palm ami die sycamore fig. The principal trees that 
grew in Egy pt in dynamic trniri of which the timber \m employed 
by die carpenter and joiner were acacia! sycamore fig and tamarisk, 
though the wtxxl of other trees was also sometimes used, especially 
that of due dale raJin, the dom pa Imp thu sidder the persc.i 

and the willow. The following list shows all the recent identifications 
by modem methods of Egyptian woods that can be traced: 


tp«hf 

D*U 

Acacia 

. Pfrdynruic period 

Arjrtq 

Prrdynasllc period 

Arada 

* About MIrd Dynasty 

Arabia 

Vth Dvp.njrty 

Acadia 

Vlih la XJhh B>m»w 

Acikrua 

XHih Dynasty . P 

Acarra 

XVilltfc DvnasiY . 

Acaru * 

XVtUab Dywucy . 

Aeadbi 

lit enmity *.e. (?) 

A coda 

fate > * * 

Acada 

Roman . 

Almt'nd , 

XVHUh Dynaity . 

Carob 

Perin 1 

Middle Kingdom . 

- New Kingdom „ 


Ghjttt 

ho^ 

Rooti* 

Beam 1 
Tree trunk* 

Coifin peg 7 
Co fiin peg * 

Twu pegs 1 

tlwel 1 * 

Boning xod 11 
Peg from bos' 

Mummy libel 1 
Walking rtidfc handle 11 
Bow** 


1 H. A Dtiaof, ^ffcatfa du Stmar, m (1914), pp. a-la. 

2 Excellent rrprcictuaibfKii of ACiek Utei osfur in j Twelfth Dynimy imib it 
Bens H^n (F 1.1. Griffith* JJcrFf jffljtan, iv F Frontispiece, Pis, VI, VTlji 

*G, fcunton mi! G. tkmnTftmrtpcm, TAr Bsdanat* CtriKntom, p, 95 
*Sh R. Monti tmd Q, H. Myeii, CfWfMw 0/ Jrtmi /, p. y, 

* W. K’bnrtn, W 

* L Mat Cnbdn^md dn K&nifc Xtfttk-tjpJte, p 41. 

I G, Rfjy vhsi^. ftccurd dr mxvtn p. @5. 

T M A Murray* TA- Torn A vf TWg BrntAeri, p fi + 

■t Rorchardh 0er PofTftirfdir Aoitigiif JVj*\ p. it. 
i* iikntiFlcii aL *he Royal Bosani; Gardcm. Kcw. 

II R- P t>jkiey P TAe ^firtt/yrf, svn [1931V, p. E59 

11 Tn :he M llksuti, Ropl Botmk Garden*. Kew (No. GrfipiyX 
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egyfttam timber 


Okj*a 


Sox 



Wd&d 

SnidcE 

Si-JiLn- | 
SLIrftr I 
Sklder l 
Sirfder 

Ey ram arr |}g 
Sycamore Eg 
Syumorc fig 
Sycamore fjg 
Sycamore % 
Sycamore fig 

Sj CiliiCWC Eg 
% 

Sycamore Eg 

Sytamoie Eg 
Timaruk T 
Tanunilc . 
Timanik . 
Tunaruk 
Tainsriik 

Taimriik . 

Taman tk 
Tamariik 
Tamariik . 
Willow 
WlDow . 
Willow . 
Willow 


D*J* 

LI Kid DyiuUV < 

XV 111th Dynasty (Tut antiurn tin) 
XVUM Dp***} (Qutuo Tfy) 
Roimis *»>«»■ 

Unduud . 

Ptedynaaue i 

Viii Dym$t| * « . * 

Xldi Dyaway T 

Xltffi Oyaaiiy 

Priibibly XJUK Dynasty 

XJLIlIi Dynasty ^ 

XlUb Dynasty * 

X V |j | dh iHnmj < 

XXth u> XXVUh Dymnry , 

Very Lite . 

Late Quaternary period 

Badamn penod , 

Pt cdyFiflJiK period 

Xlih 0ma*E| .... 

Middle Kingdom n 

XVItlth Dynasty . * . 

XXlii to XXVIrh Dynasty , ■ 

XXih u> XXVIib Dypiuty . * 

k( 3 Tlian i ^ V 

Protofimork * - - * 

Hlrd Dynasty , 

Greek , . « * * # 

Rosua t < ■ ■ « » 


Coffin 1 
l^weli 1 
Dowell 1 
Mummy libel 4 

ft** 

Roou 4 

Vast* 4 

ftutftr 

CoiliM 4 

Coffin 1 

Coffin 11 

Statuette 1 p 

Mtsdel budding crad^ 1 * 
Qtflin 1 

Eight ipcoma:i i 
Stems sis ij hra nch fx 11 

Mma** 

Pieiaw 1 * 

Roots* 

Walking «vct and throw 
Mick 14 

Fool of pull jatpporc 11 and 
throw ttuik 1 
Coffin pegs* 

Coffin* 

Five inecuneni* 

K title handle 14 
Be*' 

Tent pole 14 
Mummy hbd 4 


1 Itknriftedbyl>rXChailL 5 <eA. (193^ pp 1-4, 

3 Several iporinienj identified by Dr, L. Chalk (The Imperial Furerrry Insdnilr, 
University of Oxford, EipArA Annmi Mcportt 1931-31, p. 11); a number of other 
jpetimem idem 1 fed by me- 

1 Identified by Dry L Chalk, Three cube/ specimen* wtre identified at a liter 
dare 11 The Royal Became: Gardens Kcw r * W, Iibftift , riWrf 

1 Sir ft- Mond itid O. H. Mym, 0/ vtonwf, 1, p, j. 

1 1. Bordarfi, &** Cra 6 Jen\md db Kon^s pp. 60-1. 

1 H. E, Win lock. E^iTfypfte™ Erp^Vritfri, j 921-1922, Suit. Ur? Mru */*€■*, 
.\W Vcri^ u (1922k Pp a(H&, 

1 M A. Murray, f Ac Torn £ a/ i h j UrrcjAm,, p* II. 

I G. Beauvuage, Annstes d* U S&tiitf ir&aniqm Jr Lyvn n ! 1895)* p- 4 - 
14 K, R Oakley, T^r rf, l-Tii (19U), p, 15^ 

II K. S. Sandford, P/iumrf and Finsti^mr (tef-mitt ■>/ ir.sJi f?^^ F in 

Jliwrt. /ou/n. Gsabzicd Swcfy, lxxxy p. 503 

' 11 G, Brun ton and C-. CjTOfiTbocrpuiu o/- rr/, s p jH. ” U,, p. 61 

11 In ihz Kiuacum, Ruval Bcusoif GanLeti*, Kr» fNo. 

Ti [skattffr'd by Dr, L Clialk (“t* Impenal Forotn Inctiiiite, Unirernly of 
Oaford* -VirtrA ^Vnfl«4/^crrt B 19^-j, p ii>. 

11 G r Mfjlkr and A. Scharif, Djj- GrsEeifrW r-.^n ^euu> 

EFMiler^. iv 47. * r C. C. Edgar f Zeflon in (a-ysR),, No 59153, pp, R0-1. 
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Tlie various woods mentioned may now separately be considered. 
Atacid 

A number of different varieties of acacia grow m Egypt ;iml the 
wood has been identified as Laving been used as early as the predymstie 
period. 

Acacia is mentioned in the ancient record* as having Item obtained 
in thr Sixth Dynasty from Hitnutv in Middle Egypt and front Wawai 1 11 
in Nubia and to have been used lor making boats'- 3 " and warships. 4 
Herodotus states 1 that acacia wood was employed in Egypt, not only 
lor boat budding, but also for the masts i Theophrastus soys* that the 
acacia was an Egyptian tree used for roofing and fin the riba of ships; 
Strabo refers* to the Thebaic acacia; Pliny, apparently quoting Theo¬ 
phrastus, mentions 1 an Egyptian thorn, evidently the acacia ircon the 
description, that was used for making the sides of ships, which tree he 
suto grew in the vicinity of Thcbey and Dioscondes says that the 
acacia grew- in Egypt* Acacia is still used in Egypt for boat building 
as well as for other purposes, 

Atmtmd 

The almond tree has been discussed already in connexion with 
almond oil.'* The one specimen of this wood known from ancient 
Egypt was found in a tomb at Thebes dating from about 1500 sc." 


Citrob 

The carols, or locust-bean tree (Onjfotini Siliqua), is 1 native of 
south Europe and the Mediterranean region. Theophrastus states' 1 
that ' some rail it the Egyptian fig—erroneously; for it does not occur 
at all in Egypt, but in Syria and Ionia and also in Cnidus and Rhodes.' 
Pliny copied Theophrastus. 1 ‘ Strabo say*' 1 that carob trees arc found 
in abundance in Ethiopia. 

According to Breasted 14 a chest of carob wood is mentioned 
in the Sixth Dynasty and carob wood and objects made from 
the Wood were brought to Egypt from Arrapachitis,*' Aisttr, 1 * 


1 J. H. Bo-ineil. AaAtni Ktcotit of Egypt, t. 323. * *, 304. 

' «V ify Sifi ■ tv, 119. 387, Mi: 9S. 

4 rate Mt*n. re: i, *, »■ < xvit: t. 35. * snt: to. 

fit <33- "See p, jBj. 

nf:X4 **xm: t& "avuta.*. 

14 J. R Bruited, op, ttl , 1,37a. 

11 f. H. Brerord, op cti.. a, 514. «• J. R Brew ted, op, a/., ti, 440 
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Rctrnu/ and Zahi. 1 ihc objects hetng chairs, a table, a shrine, a staff 
and chariot*. and carob wood w«» imported during the Twentieth 
Dynasty. 1 

Loret sure** (tut the fruit ol the carob tree it known front Egypt 
from the Twelfth Dynasty: Bruyirc found it from (he Eighteenth 
Dynasty' and Newberry identified one pod and sis seeds of Twelfth 
Dynasty date from Kahun and two pods and several seeds from the 
(i taccu-Rcm an cemetery at Ha wan.* A simple bow of carob wood 
from Thebes, dating from about 1700 b.c., presented by Newberry is 
in the Museum of the Royal Botanic Gardens at Kew, T 

At the present time the only carob new that can he traced in Egypt 
are a number of scattered ones growing along the north coast all the 
way from Alexandria to Solium.' 

Zaki Yusef Saad suggests* that inscription* on two pottery jars from 
live First Dynast)' tornls of Hcrxtaka at Sahara refer to carob, and, 
if so, the fruit would probably be meant. 


Date Palm 


The date palm (Phceriix dactyUfem) has been cultivated in Egypt 
from very remote times and is often represented on comb walls, for 
example, in a number of Eighteenth Dynasty tombs in the Theban 
necropolis. 

The wood of the date palm, on account of its loose fibrous texture, 
is quite unsuitable fi»r joiners 1 work, but the split trunk of the tree 
was employed anciently for roofing, as it still is occasio nall y at the 
present day, since a tomb of the Second or Third Dynasty at Sacjcpra 
was roofed with palm logs”; in a tomb of early date at Gay 1 ” near 
Asiut, m a Fourth Dynasty tomb adjoining the pyramid of Chcphren 
and in the Filth Dynasty tomb of Ptahhuiep at Saqqara a roof of 
this kind has been copied in stone. In the Graeco-Roman city nf 


' J. H. op. of., u, <36, 447. 49 i, 509, 535. 

1 J. H. Breasted, of. at. T 11,490. * J. H. Bi 

* V, Loitt, ftecmtl detraemmx, >rv (t &);}). p, nr. 

* B. Bniybt. Let fouditi it licit W Wiiinth (tofa-rojj), p. rot. 

Bdijjiv. in Kjjkmt, Gurob tin, 


Breasted, of, tit,, W, 59T 


* P. E, Nrwberry. The Ancient 
W. M, F. I’tmt. pp. 47. 4$, ea 

* No. tfi/ijq. 

* fornmunieatfd by Mr. G. W. Murray. 

* W. B. Emets. The Tomb of 1. «. ;i. 

11 ) E Qwibell, ExtSi'Hfion, at Sahara ifQIJ- P- Xt, 

11 Villim Stuart, Tbe Funeral Tent 0} an Egyptian Queen, p. Ilj. 
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Karens* iu the Fayum pirn wood was employed in the houses, 1 in 
the form of trunks sawn longitudinally into long or short beams (of 
semi-circular cross-section) used mainly tor roofing. 5 

Miss Caion Thompson and Mist Gardner Sound fruit itonci of a 
wilt! date (PAorair ty/n^nr) of early Upper Paleolithic times in a 
deposit of late Pleistocene age in the Kharga Oasis. 1 


Dam Palm 

The dam palm (Hypkanr thelvica) it represented in an unmistakable 
manner in several Eighteenth Dynasty tombs in the Theban necropolis. 
Theophrastus, who states that the dom palm was ait Egyptian tree,* 
comments updo the characteristic bifurcation of die trunk, which in 
the palm family is exceptional, and he contrasts it with the undivided 
trunk of die date palm; he describes the wood as being very compact 
and hard anil, tiserefere, Very different from that of the date palm, 
and states that it was employed by the Persians for making the feet of 
touches. Delilc Mates* (hat the wood war used in Egypt it die lime 
he wrote (1809) for making door-, and, probably, therefore, it was 
sometimes employed anciently by the carpenter and joiner. 

The dom palm does nor grow in Lower Egypt, and probably never 
did: if still grows, however, in Upper Egypt from about Abydcs 
southwards and the fruit is a very common object in graves and has 
been found from as early as the predyaastic period.' 

Pfornr 

The per sea tree QdimttsOps Schimpen) it referred to in the ancient 
records from the Eighteenth Dynasty onwards'- 1 and is mentioned by 
several of the classical writers. Thus Theophrastus’ describes it at an 
Egyptian tree (hat grew in abundance in the Thcbaid; he states that 
ji was evergreen (which it is) and that the wood, which was strong 

1 A- f- ft. Bonk and t f„ l’ctcnon. XVirsiwf, p, 

* KpiIIt c{in>niuhi;iin! bv Mr. V Yum lit. 

<c; Cidm lliomnwri jnd V. W. Centner, TAr Pnkuttmr Geography of 
Kiargt (Jfiu. in Tit Gtagmptumt four™/, f p 3^ 

- M nchie, in Drimpnou d< Hutoin ruutrll?. t (ifcw). j *4 

*Cr, ftmritori uui G, CaM4i-ThonipH*rt, Tfst fiadjnj* Ciwiitutie*, {L 6j, 

•| H BrniiiM, op. tit „ 11, agS; tv, j 8&. t»v 

‘ A. Enron. Tkr Lift-. itnrt nf tit .diuirat Rgfpumn, Ham A M. Wwkmao, 

pp. *5* '«*■ *4* 

•tv: 1.1. 5,8. 
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and black, like that <if ihe nettle tree, was used for making image*, 
bedi, rabies and other objects, Diostnridet jtua* that the penea was 
an E^vptiin tree, bearing an edible fruit that was good for the stomach. 
I fortunately had an opportunity of feminine thm wood when a per sea 
tree, pianietl by Schwtinfiirth in die garden of the Cairo Museum, 
was being trimmed, and found drat it was very light brown, almost 
white, in colour with a very 1 slight yellowish dm and that, although 
it darkened a little on exposure, it did not become more than brown, 
Pliny* states rhat the perses wa* an Egyptian tree and hr mention* a 
confusion existing in his day between the persea and the fvrfica 
(peach). 

Twigs and leaves of penrj have been found in tombs of various 
data from the Twelfth Dynasty" to Graeco-Roman times and in the 
tomb of Tut-ankham»n (Eighteenth Dynasty) there were bouquets 
(several very large) made of twigs with leaves,* - * also dried tru)i and 
two glass models of the fruit. Othrr examples fratq this same dynasty 
are also known .*■ 1 The head-rest identified hy Ribftdn a* being made 
of pci wa wood was of New Kingdom date, 

Slddcr 

As there are various species of udder, and as it is difficult or even 
impossible to identify cl tody related species from the anatomical 
features seen in a microscopical section of the wood, the specimens 
found to be sidder may be one of several kinds, though from collateral 
evidence they ore practically certainly either Zkyphttf mutrorrato or 
Zitypkui (find Chin i and probably [he la Her. 

The first of the two bidders mentioned (2, niufronato) is very 
widespread in Africa, being common all over the drier carts of tropical 
and south Africa, including the Sudan, and, therefore, it might have 
been used in ancient Egypt, though this seems improbable, unless it 
then grew in the country, for which there is no cmdtfiine* tmee the 
only woods thar were brought tun? Egypt From the south, of which 
their ore rtronls, wrre ebony and certain iweet and fra grunt woods* 

% it 17 ; set: tf- 

1 p t H. Mcwbtny, (4) Exfr&fU from my in - Soc- BiH ArtA* 

i3ei {* 899 ), p* yu: (4} in Kshan Gi/rai* Htutam (W F F- Pctn^Jj p„ 49 ; 
(V) an Na nH/a r Hiuhmb tni At tint* fW T M. F. Petrie), pp 4§, 53* 

‘Howard Ciritr and A. C Mice, Th* Tcmh&f TmMf(h-Amm t 1. PL XXVU 

* Hnwml Carter, TAp Tomb of k, p, 3$ 

1 H. IL, Wiutock, The Tomb of Afn yri-Arntm ** TMoh p. fit. 

f EL SchsapqrrFII, Of i fif,. ll t p* *<& 
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probably for use as incense or for making perfumed ointment *. "Hie 
second species of sidder mentioned (Z. rpina CAnitij grow* in rhe 
Mediterranean region generally, induifij Ejypt* where it is 
indigenous, and possibly also in tropical Africa, 1 lr> Egypt it is called 
the lubl^, although strictly this is the name of die frdfe and not ol 
the tree. The fruit is about the «te of a small cherry and not unlike 
a yellowish -coloured cherry in appearance and it has one none, not 
unlike a cherry stone in size and shape. The dried frtut is known in 
Egypt to>m predvnastic time* 1 and has often been found in tombs, for 
instance in a First Dynasty tomb at Saqqara 1 and in the Eighteenth 
Dynasty tomb of Tuta nkhamun . Tliis tree, although not large enough 
to have provided the pbnks that funned the main parts of the shrine* 
mentioned (those of Tut-ankhatnun and Queen Tiy respectively) u 
sufficiently large id have been toed for dowels and, as it grows in the 
country and is a good hard durable wood, it is not Co be wondered at* 
if the amount of cedar available were not sufficient for all the dowels, 
that local woods should have been used for most of the remainder. 
One of the wood* used in a Third Dy nasty plywood coffin was sidder/ 

Hamilton states' that the timber of (lie nah\ * is one of tlie most 
serviceable in Egypt, the greater part of the Persian water wheel being 
made of it,* and as the wood has been found so useful to modem 
dmes, it is only reasonable to suppose that if was also employed 
anciently. 

Sycamore Fig 

The sycamore' tig (Frc«r syeomorui) which is often called the 
sycamore and it the sycamore of the Bible, has no connexion with 
the sycamore of colder climates, which latter it a specie* of maple 
{Acer purvdo pk^inui). 

The sycamore fig is referred to frequently in die indent Egyptian 
records, thus in the Eighteenth Dynasty 1 and in 25* a.c.' sycamore 

1 W. G. Browne (T««fr i« ifnm. Ffrpi Syn», 1555, p. ajol states that 
he found two vjrxitt nf odder in Darfur. <tfif ef whkh tppoioj n> be the same 
ilui he had teen in Alexandria. 

» W. ML F. Petrie, Prekitttrk SwypK p, 44. 

• Zaki Yuscf Sun), Tie Tomb <4 Hcwj{a (W. B. Emery), p, 5 a, 

* See p. Jl*- 

' W. 'Himilroft, Rcmur^i on Srrrntl Aim of Turkey. I, Mgyptim, lS«j, 

Oxford Dictionary iwn that the spelling sjwnwre it tftnre fmul 
thin sn emwt. 

’ 1 FT. Breaded, op. or, n. jrf. 

■ C, C- Edgar, Zrnnn Ptfyn. 11, No 550^, 
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wood to be used for building a boat i* mentioned, and in the Twentieth 
Dynasty statues of the wood* and sycamore gardens* are also men- 
boned, llic tree is represented frequently on tomb walls of die 
Eighteenth Dynasty at Thebes. 

Diodorus* refers to the sycamore, whkh he calls the Egyptian tig 
tree, as growing in Egypt; Thcophnimn* also describes the sycamore 
as an Egyptian tree and sayi that the wood was useful for many pur¬ 
poses; Strabo 1 states dm it grew in Ethiopia and Pliny,* who quotes 
Theophrastus* also calb the sycamore the Egyptian tig and state> that 
the wood was among the most useful known. 

Either the wood or the fruit of the sycamore fig (which of the two 
h not stated) has been (bund in graves a* early as die predynastk 
period/ roots from the predynastk period and die fruit from both the 
predyrtastk period 1 and the Ftm Dynasty 1 ; in the Cairo Museum then; 
arc si a readily recognised models of the sycamo re fig tree in a miniature 
garden of the Eleven! . Dynasty, found by Winlock at Thebes, and 
Wmlock also discovered root* ol this same tree in the courtyard of 
the Eleventh Dynasty temple of Mtntuhotcp at Deir d Bahan 4 *; in 
the Museum of the Royal Botanic Garden; at Kxw there are small 
branches of Twentieth Dynasty date * 1 and, as will be seen from the 
list given, the wood lm been idaitifkd in objects varying in date from 
the Fifth Dynasty to a very kle period. 'Fhe tree still grows plentifully 
in the country. 

TamanjJ( 

The tamarisk tree, of which there are many specks in Egypt, t$ 
manifestly indigenous to the country since scnu-carboiiizcd stems and 
brandies of considerable sire ha ^ e been found by SandJord in the 
Wadi Qena / 1 whkh he attributes to late Quaternary times, and 
tamarisk wood has been identified from as early as the neolithic.” the 

* l R Shrewd op, cilu, nr, 303, 34ft ?95- 

®iv t j 8 <i r *n% *i¥:a i i ir t 

I iv 11 l Xr 4, * am : 14. 

' W. M. F. Feme and), F, QuBkII. Nmq*d* **4 Bella,, p. 54. 

* G. fruaiun, MutiirA, p- <Ji- 

* W M. F. Petrie, Tie Koyd tomii, 11, pp 

Jl H F- WinJet, Bull. \f*f. Mu, °! An, Xrw « (tgaajt pp A ^ 

II Nt>. «5/t^ 

■- K. S. Ssii.iii.nl. TA- fitomt end PUuton«f t^„: *< *Udi Qrw. in 
Quart- h'torml. Geolvptel Sotiriy, i.m n (iys.^1, p. 503. 

IT G. CitonTlieinpun did F- W. Cindon, TAr Dtitrt Fijm®, pp 45. ■!*>. 
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Twn/ the Badanan 1 -md the jmdyntptk/ periods fapKtJudjf, to as 
late as Gnreco-Roman times, two specif 7 fflfofl'fw and T arft«/krfij f 
having been used at Kararus in the Fa yum/ 

The tamarisk is occasionally mentioned in the ancient records from 
ihe pyramid age nnwards* and bundles ef tamarisk wood arc referred 
to in the Twentieth Dymisty/ Hemebtus state*" that ccrmn raft* 
used in connexion with boats were of tamarisk. 

Winjock found evidence to show that a grove of tamarisk trees once 
existed in front of the Eleventh Dynasty temple of Memuhotep at Deft 
d Bahari T ; the tree suit grows plentifully in die country* 

Willow 

The Egyptian willow tree (Satix mf&f}* whether indtgertous or no! 
in the country * is manifestly of amridcrabW antiquity, m the lundJr 
of a flint knife of pnrtohfttoric date has been identified as willow, 
another example of Us early use being for a box of the Third Dynasty [ 
it was also employed during Graeco-Roman times and is still utilized 
for making camel saddles, the screw of the Archimedjim water elevator 
and for vine supports/ Leaves of the willow tree of Eighteenth and 
Twenty-fim Dynasty dale respectively used for making funerary 
garbnds are in the Cairo Museum, some of which are from the tomb 
of Tut ankhaimm/* ;md in a papyrus dating irmn 243 *.c there is a 
request for willow for making tent poles/ 1 


Wood Working 

The net of wood carving and the crafts of the carpenter and joiner 
caruiai have been known in Egypt before the late predynastic period, 
liiux it was not until then that meal (copper) tods were available, and 

1 Q. ft; union, UmMIiMH p. 33 . 

3 G. Bnzmon and G* Cainn-Themipaent, cet, pp. 3ft, 6a: G. Bt unton. 
Sfottaj-ct£ds t pp. 59, Vj, 

* Kindly communicated by Mr* 3. Vrivin. 

* A» Ermiart* op* 3, il. 

® 1. H Profited, op. 01., it, 141. 3791 |gi ‘ns 96. 

r 1 i. F*. Wmlock, of. fif, f pp. A *7- 

# Tbi* tm his rroenti} been mjde ibe nub] gee. of a iptciil itudy bj Dn 
L Kamrr ir ftor /r*nf*u fmrMd & 7 /Wr* xxxi (1931)1 pp. tjMxy- 
1 Kindtw cnntrnunkrated by Frelmof F. W. Oliver, F>FL3 r 
** P. & Newberry* Appendix tit, TAr Tomb of Tm: sn^k-Amnt t Howard Cmtr, 

PP 

"LC Edgar. Zewn Bapyra, m r No. 59353, 


i 


WOOD W<aUJKC 


5 °? 

the few apedmeni of worked wood of earlier date that have been 
found must have been fashioned in thr very rough manner that a We 
was possible without me Lai roots. 

Because of the early and cnmiaiir importation of timber into Egypt 
it has been stated that wood working amimt have originated in the 
country f but must have been introduced trorn abroad. This, however, 
does not necessariH follow, since there have always been, as there arc 
Unlay* plenty of comparatively small indigenous trees, such as acacia, 
bidder sycamore fig* tamarisk and willow that could have iieen 

u%ed for making boat*, honey, coffins, furniture and other objects* and 
unless there had been some previous knowledge of wood working* it 
is difficult to understand why there should have been any demand 
for wood from abroad. The need was not for timber of any kind, bur 
for timber of better quality and larger rixe than that obiailiable locally. 

The tods employed in ancient Egypt by the carpenter and joiner are 
well known from illustrations of their use pictured on tomb walk, 
and also from specimens of them, cither full rise, or miniature* that 
have been found in tombs. They were adzes, axes, chisels and £aws, 
all, except some of the chisels* having wooden handles; also bow-drills 
and wooden mallets. At first and for a very long period the blade* 
were copper, which fatter gave place to bronze and at a very late date 
do iron. 

The *aw may be mentioned specially* av it is at particular inirrrST 
Saws are of two kinds, the push-saw and the pull-saw* the former* 
which it the western type* having the cutting edge of the teeth set 
away from the handle* the saw being pushed forward in use, while the 
Latter has the cutting edge of the teeth set towards the handle* the 
saw being pulled. As is shown by Miss M. Lane, it was the pull saw 
chat was employed in ancient Egypt- 1 From numerous illuitrathms 
on tomb walk mid from three tomb-models of Clarpc^l^ers , shops in 
the Cairn Museum, one of Eleventh Dynasty date and two probably 
from the Old Kingdom, 1 it is seen that the wood to be sawn was tied 
in the vertical pourion to an upright post and cut from the top 
downwards* which is the most convenient position for the pull-saw 
in contrast to the horizontal petition of the wood when a push-saw 
is used. AJio i the tip of the saw is shown pointing upwards, as would 
be the ease with a pull-saw, and both hands are being used, which 

1 M. Lane, The PuIJSj* m Anekm Egypt. Egypt and thr Ear/. 1035* 
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again b necessary with a pull-taw. Petrie stared* Mime year* ago that 
tile »w data certainly from .it early at the First Dynasty, as from 
this period there is a wooden coffin showing rough taw markt, 3 and 
just before the war Emery found seven copper taws in a First Dynasty 
tomb at Saqqara, which are the oldest and largest known up id the 
present* The blades of these vary in length from 15, l to 40*0 centi¬ 
metre* (9.8 to 15.? inches). In the Cairo Museum there i* from the 
end of the Third Dynasty n ration of a trunk of a small tree found 
by Alan Rowe, on which arc ancient saw-cuts and which is labelled 
' Section of a log which projected from the wall of the shaft leading 
up to the bunal chamber of the pyramid of Sntfcm at Medum." * A 
small copper aw wit found by Firth io a Second Dvniity tomb at 
SiKfjara,* and Rrisntr found one of Old Kingdom date at Giza.* 

The plane was unknown in ancient Egypt, the wood being smoothed 
by rubbing it with pieces ot fine-grained sandstone, :ts is shown in the 
Eleventh Dynasty model carpenter** shop already mentioned. 

With respect io the lathe Petrie say> r ’ There was nr* Lithe culling, 
even in Roman times; and it it curious char the rings oq wooden legs 
of stools are all hand-worked in imitation of lathe turning T ; and in 
an anonymous review, almost certainly written bv Priric, it is stated 1 
that ‘ the early stool leg* arc nut turned, but hand-worked, yet (he 
pattern it obviously copied from turned work in the XIXth. dynasty* 
A small boa (University College) it dearly turned, of the XVIIlth. 
or XIXth. dynasty . . Wainwright states* that 1 In every direction 
in Graeco-Roman Egypt one is met by quantities of turned woodwork, 
forming the strongest contrast to Pharaonic Egypt-’ 1 This would Imply 
that the turning lathe was a Graeco-Roman introduction into Egypt,* 
He also refer* to a stool leg of Eighteenth Dynasty date* which 
de Garis Davie* *tate*” was ' turned in a lathe/ because there is a 
pivot hole at die foot, and «y» l ‘ it scans probable that the work was 
not n» much turned, in Our sense of the term, as filed into shape,* 
Davies alto mentions the head of a walking-stick from the Eighteenth 


1 IV M. F. Ferric, Wtmpon1 <ttsd Tools, jk 41. 

1 w - M *■- hmf »ud Odterij ! *nd Xtrmptot 1", p. if.. PI XXIV'. 

: W. H, Km fry, A PttUtm uiy K frfow ,** tkt First £>tiwr/v Copper Trotinrr 

, 0/ ,.’ Sl * f<oru - A "* tlu . Sen - t»tt* HP *D7-J7- * Nn.! 57710. 

*Gtm Museum ■ ihk fiufjtbcfcd. * Ko, J. 67596^ 

* W_ M. F* Petrie, Sdciai Life m A Beirut Evjpt 4 1954, c 1*3 

* u Ejyfr isrf. P 55. ” W 

*°- A- VVjwwrighi, Turner?. ,-:t, (ram K-vm Upturn jnd Grrrjh, Annjtti 
at* Streift, xx> (1^ pp iij^ 

,¥ S. dr G. Darks, Fu r Tfobar, Tombr. j.p, 5-6; object So. 5, PJ. XVTT. 
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Dynasty, which he edit a ' piece of turnery / 1 Legs, ornamented with 
rings UJkc modern turnery, occur on a snoot fmm the tomb of Tut- 
aiikhanmn bur whether they ait turned or filed has not l*cn 
determined, though ii worn probable Clint the lathe in Egypt may be 
earlier than was thought. 

lUustratkins of wood working dial may I* men tinned occur in a 
Firth Dynasty romb at Saqqarafi in a Sixth Dynasty tomb at Deir cl 
Gabrawi*; in two Twelfth Dynasty bombs at Beni Hasan*; in (bur 
Eighteenth Dynasty* tombs* and in two Nineteenth Dynasty tombs* in 
the Theban necropolis, and in three tomh*moddf of carpenters' shops 
already mentioned, the men being shown using miniature tools. 

During the Old Kingdom wood working reached a high degree of 
skill, as tt proved, for example, by the carved wooden panels’ and flic 
ili ply wooden coffin,' both of Third Dynasty date from Saqqara; the 
Fourth Dynasty furniture from the romb of Queen Hcicphejei ji 
G ua'; the Fifth Dynasty carved wooden doors from Sarppra 1 * and the 
celebrated wooden statue known as the Sheikh el Beled / 1 
From tlie Middle Kingdom, examples of woodwork that may be 
mentioned are the immense cedar coffin j and (he cedar Canopic box of 
Amenemhet 11 ; the ebony and ivory inlaid caskets from Lahufl,“ and 
the wooden statue uf King Hor. 1 ’ 

From the Eighteenth Dynasty there ate the furniture (chain, stools, 
and beds), coffins, boxes and other woodwork from the tombs of Yuya 
and Thuya/’ andTut-ankhamun, 1 * 

1 N* de Gp Davie*, Fit* T&ibcn Tomb*, pp v-tf: oibj-MT No. 8. F|. XVtL 

3 G. Stein-Jurf!* f?as da Tt, PEv. M0, PM a 

1 N. tk G. Davis*, 7"Ar Hcwl Tam At of Brie H GaMwi* r, Ph. XIV, XV. 
XVI; lt, PJ X. * F F_ Newberry, Bmi IL jj*, i, Pit XL XX LX. n, PI. X1T1 

4 P F Newberry. TAr Ujt of Rr^imte, Fk XVIL 5CVIH . N. <k G. Da^.^, 

W Tkt Tomb nt Tu v Softer; *t TAebe,. Ki- XI, XII. XIII; (b) Tkt Tomb of 
,Vr frrAvitp l. Vh< V. XXVI k (r) The Torn* of Fmyrmd ct Thrb<s + Flm 

XXIII, XXIV, 

* N dc G- Dark*. Tuo Ramtidd* Tombs, Pli. XXX VX XXXVm 
T J E Quthdl The Tomb of H/iy, Fk XXIX, XXX. XXXT r XXXFL 
1 C, M, Finb and F E- Qwibcfl, The Step Pyrnmid, & 4-: TP* Liner* (*} Antialn 
iu Service, xxx in (1933I pp. 16^-^; (A) Ijtpfnmidt * wF£nfa t pp* 6t>-n A> Li^si. 
Annul*; du I'crTlsTf, 3 Einn (t^, pp. L“»f 
1 G. A. Hcbnrr. Bull. Mas. Fim* Arts, Bottett. j ay (1917), Supplement; xavi 
(1938), No t(1933). Nfl. l?V> The pfrttttr wood sr tnikrZv nr^w, bur only 
raws del weed lltfl hud fwrriihed 
(i No. J. 47749- 11 Cairo Museum. 

0 A. C. Mm, The LakuB CsiJrcts, Amirmi Egypt* jqjt. pp, 4- b, 
l * T E, Qtdbdf, The Tomb of Yttza jni Thmu. 

u Hcrttjurd Carter and A. C. Msec, Tkt Tomb of Tm^k^dmfn, li tfcnrercJ 
Cajr^T. TAi- Trami of Ttitow\k~Amea v n t in. 
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It it often turned t hat cliffs art peculiarly western, but this is 
not so, tbch origin being extern and possible Egypt Lin, a isd from the 
Fourth Dynasty there i* the thaii (restored) from the o! Queen 
Hettphcres and the several chairs of audJenl design and workman- 
ship from the Eighteenth Dynasty tomb of Tut-ankhamun. 

The Third Dynasty plywood coffin mem toned, or rather what 
remains of it was discovered in an alabaster sarcophagus in a passage 
m the Step pyramid at Saqqara, The sides* ends and bottom of the 
coffin (the M is miain|) consisted of wfdjF wood, ra.ch layer bemg 
about four millimetre (0,16 inch) tlikk, from four tu thirty centimetres 
(1.5ft to 11*82 indies) wide and of variou* lengths. None of the pieces, 
of wood w as either hm^d enough tor rhe height of the sides, nor long 
enough for the length of the coffin* and m order to attain the necessary 
height, width and length, separate pieces of wood were joined together 
by means of Qoi wooden dowels* which were held m place with small 
wooden pegs. The dideieat Layers making the thickness were also 
pegged together, the various la yen being arranged with ihc grain of 
the wood alternately in different dirtcuaiis* exactly as is done tu-day in 
order to give strength and to prevent warping* At the bottom comers 
of the coffin the edges of the five outermost layers were irevdied, that 
is id sa) the joints were mitred, bur die innermost layer had square 
(butt) joints. The bottom comers were strengthened inside by separate 
pieces of wood. The outermost layer had 3 carved ribbed pattern 
which originally had been covered with sheet gold fastened in place 
with small gold rivet*. 

A few- features of die early Egyptian woodwork m^y briefly be 
mentioned, namely* joints, veneer and inlay* 

femtf 

Lsjfung and flqjgitg. One of the simplest and earliest methods 
of securing the joints of woodwork was hv lushing them with thongs 
of hide or leather* narrow copper hands, or linen string. Leather 
thong?! were used as early as die First Dynasty, 1 Ladied* as wdl as 
other Idnds of join ring, no: nr in ihc wooden coffin* from Tarkhan 
{Third Dynasty tu Eleventh Dynasty)* which have been described and 
illustrated by Wackay.* Brno ton says 1 of a coffin of die Seventh or 

1 W. J 3 Emery* Hct-Ahs r pp r 63^, 

H E MfciitJT. \n HtkcpvUt, Kafr rfmnsf taj Shurwfu, W. M E Periic* 
F„ Mackfly and Odien, pp. 3 y $o r Fk XXIV. XXV 

1 G. Unuitjqn, htouagrdda, p. toi. 
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Eighth Dynasty that 'The . . cattittt were held together by rop« 

running round pc^s placed in recesses in die thickness flf tht wood. 1 
A few special examples of lushing (and in some instance* also of 
pegging and of mi tied joints) in Eh^ Cairo Museum include the 
reproductions o\ the wooden bed-frame and the goltteovotcd wooden 
canopy horn the Fourth Dynasty tomb of Queen Hctephcrcs, 1 wtiidi 
have lx™ lashed by Rebner with leather thongs on evidence obtained 
from the tomb; the huge wooden iarmphagus and the wooden coffin of 
AmcnemhcE (Twelfth Dynasty % which have rnitird joints lashed with 
narrow copjser bands (6 to 7 mm. wide and 0.6 Em thick) and also 
pegged with wooden pegs, add an Eighteenth Dynasty wooden coffin 
from Ddr d Mcdiltehp 1 which Jus dir joints pegged and lashed with 
linen string. 

Mortise Trnon foinft. These joints were used in die Hctcphirres 
furniture (Fourth Dynasty) 1 ; tn listen on the arms of the Sheikh 
el Belecl (Fifth Dynasty'); in the Eighteenth Dynasiy furniture of 
Yuya and Thuyu .ind Tut-aiikhamun respectively and in many other 
instance** 

D*we-teiting This is exemplified in the Hcicphert* furniture - 
(Fourth Dynast)"); in a large box from the iamb of Tufr-mkhamtm* 
(Eighteenth Dynastv>; in the wc*«kn (himcwork of a tambourine 1 
(Eighteenth Dynasty) and in a coffin fmm Thebes* (Eighteenth 
Dynasty), Petrie rates* that dove-tailing is known in ivory from the 
First Dynasty* 

Dowlr T Flat do welt both of ivory and of wood were used In the 
First Dynasty,^ and (far wooden dowels in the Third Dynasty for the 
plywood coffin already mentioned; also in the Fourth Dynasty Hete- 
phctc* furniture, and in the wmb of Tut-anlthamuti, ei|*ddly in the 
knit large shrines that were outside the sarcophagm 

Mitred Joint!. These have already been mentioned as occurring 
early in the Thud Dynasty. 

5 Gr A, Rciiatf, Butf, \t*f. Fim Arif, Bat&rn, m Ha. |8o T 

J Ho, J. 

*G r A* Rdtner, op, tit ... x*v (tpayX Suppkmem; nvi Ho. 157; xxi 

(tgjt), H& \to. 

4 G. A- RcUner* vp af,. sxv (1917). SapplrxMiYp p. 30. 

1 Homed Carter, The Tamb wf in, PL XXXI (No. 370). 
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Tliis occurs in the furniture from the tomb of Yuya and Thuyu* and 
Tut-ankhaimm respectively. In the former the veneer, which ei thick 
(2 to 4 mm.], u held in place with small wooden pegs, whereas in the 
Uutr die veneer ts thinner smd ii glued on. 


Inlap 

inlay of ivory and of wood is present on a small wooden box from 
the First Dynasty tomb of Hemaka at Soqqata, 3 and inlay of wood 
done on another box from the same rcrmk 1 Ebony inlay occurs on the 
Hetepbcrea carrying chair (Fourth Dynasty); ebony and ivory inlay 
art present on die Lahtrn caskets 1 (Twelfth Dynasty) and arc very 
common on the directs from tire tomb of Tut ankhamuEi (Eighteenth 
Dynasty), pankuLirly fine examples Irciug the carved ivory inlay on a 
box bearing nepraeittstionx of the king ami quern; the ebony and 
ivory inlay on a large box* on several small boxes and on a stick. 

The filming of wooden objects, especially coffins and boxes, with 
coloured stones, faience and opaque coloured glass is very common 
from the Eighteenth Dynasty* examples being the gilt wooden coffin 
of Yuya; the coffin lid from the so-called h Tomb of Queen Tiy ' and 
the middle cnfliih die thru nr and two chariots from the comb of 
Tut ankbarmm 


Bar* 

Bark was much used in ancient Egypt, prtkubriy during the 
Eighteenth Dynasty, at a decoration for wooden objects* such as the 
compound bows, walking stick*. Gin handles, goads, a bow boi and 
the axle of a chariot from the nun! 1 of Tut-inkhatnun, and sticks, 
hews and chariots from other Hall *ayi* 1 the wood used in the 

comcruction of duriot* was Foreign . , while the bark of the hirch-trrc 
served as a decoration* Hie birch bark, which must have came (if we 
rule Italy and Macedonia out) from Anatolia or North PersLu, was 
jpptrendy much admired, and was uved to decorate sticks and staves, 

' J. E, Qufbclk JAe Tom ,6 o/ Yum am 4 TAmu, Nc,<. 51109, jiiiA* 51113. 

* W B Emcry t Tkt Tirmb of HrmsAp t p. -it, 

* A* C. Mace, Awtfcrn 1$21 W pp. 

* H. R. H*H TAr Camfoidgr Amwns tfutoty, ti. p. 424. 
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,li .iJvi was cherry bark, which certainly came from Persia rod the 
Caucasiii ttgfoti/ This idcnufjotiufl a* birch bark and cherry hark 
respect! vdy was largely guesswork framed on the appearance *1 the 
hark* in question* though it may be correct* but so far ji is known to 
me, no expert examination hat been made. Schafer thinks that the 
1 birch r hark employed in Egypt was the inner bark or bast and that 
it was probably obi abed from Armenia. 1 

Whjt h possibly birch tack ot neolithic date ha* been found in the 
I : -lvujii,- .md -i small roll of beik in the Cairo Museum is described 
in regno.-? is Roll of Birdi Nark/ J Petrie found Athrihis ‘a 
curbrni chain made of long strip* of hark, coiled round and covered 
with i vegetable pa sre , . / 4 the date of which is unknown* but prob¬ 
ably hue. (jfjhjmc Ctafk quotes Ridgeway for the statement that 
hirdi bast was used lor the binding of the Eighteenth Dynasty chariot 
in the Museum at Florence. CLark adds (hut birch trees grow in 
southern Armenia.* 


Siucmm Wood 

Sj]k:ihed p petrified or fossil wood is wood the original substance 
of which hat been removed by natural Agencies and replaced by 
fiika m inch a manner that the structure of the wttod Iwt been 
preserved, SiUcified wood occun ptemiJulJy in Egypt and is widely 
distributed, twmg found near Cairo* in both the eastern and 
western deserts, In the Fayum and in Sinai. Although Very bird, 
this material was employed occasionally lor carving and a statuette 
of it from the Nineteenth Dynasty 4 is in the Cairo Museum and 
Petrie mention* a scarab of iilidfkd wood, possibly also of Nine¬ 
teenth Dynasty date. 3 A grinder of tins wood is known from 
the neolithic period* and a worked fragment from the Badarian 
period/ 

The genera and species of much of this riUcifrcd wood have been 

1 H, &Ju£k, Amtenntktf Helz i« j iLiguptithra Wj^ncrrien, fterlihj 1931. 

1 G, CiroivTiiumpjon and F- W, Canintr, Tkt Often Fay*™, pj>. 85 , m. 

’ No. J. 48153. 

* W M F. Petiie, Sfempkit I, p. ty, PL LI (tft. 

* Gillums (Mark. Hctrun arid Batik Axes, Anuam ty, 15 (1441), pp. 38, 59- 

• G- J JT^rasn. St&tUi Cf SiattuiUl, I* pp- 5.5-6-? Pu, LX, LXL 

f \v, M, F, Petrie, Smrfli# Cyimken * tiA Ni ma, p. 9- 

• G. Citwi-Thompson and: £. W GaiAiir, Tke Often Fmmm, pp. *«. 87, 

1 G BrunLDJ) JiiJ *J. l^fftn -ni rwnpin nj TAc RudxttJil p m |CL 


WOOD 


Jib 

determined, 1 ' bin it is unnecessary to quote them here, since none of 
the tiiml* of wood ii known from historical timet. 


Chakcoju- 

Chajvo.il. winch may be dealt with conveniently in connexion witli 
wuod, was until comparatively recently, when it was largely displaced 
by paraffin oil (kctosenc), the principal fuel of Egypt “od * “ 

much used. _ 

At one time c barret id-burning was extensively carried out in the 
easrem desert and in Sired, in both of which localities it still Ungers 
on. though to a very limited extent,, and it is this industry that has been 
largely responsible tor the destruction of trees in those districts. 

Charcoal has often been found in connexion with ancient Egypt, 
for example in Badarian and possibly even in Tasian graves’; 
in a Fit* Dynasty tomb at Saqqara*; in two of the store moms 
of the pyramid temple of My cerium (Fourth Dynasty)* and in early 
dynastic ’ tombs at Naga el Dcir' 4 and it is mentioned as bang 
distributed to the masons who cut the corridors m one of the royal 
tombs in the Valley of the Tomb® of the King*.'* 

Tiie making 01 charcoal was a natural outcome oi the Iniming of 
wood, and die first deliberate making must have been very tally in 
Egyptian history, though the date h unknown. The value of charcoal 
in the progress of civilization must lave been enormous, for without 
charcoal any advance in metallurgy beyond the most primitive methods 
would hove been difficult, if not impossible. 


k F, UnjteT* Bfr rmftMflt? WjIJ &ei Kairft, 1858. 
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HISTORICAL SUMMARY 1 

Fmm what is known about a people* to trace their gradual growth 
from 3 primitive it ate to one of advanced civilization is a task for chc 
historian, and 1 have no mtentkin of ^passing in this matter. but l 
hope to be pardoned if 1 endeavour to piece together, very briefly and 
in a very dementaty manner, the most bnpojtant of the facts recorded 
and to give some litdc indication of thdr bearing upon the condition 
of the ancient Egyptian* and upon their intercourse With other nation*. 

Ancient Egyptian history* like that of many other countries, may 
be divided roughly bin 3 Stone Age, a Copper Age,' a Bronze Age, 
and on Iron Age. each in turn gradually giving place to die next The 
d hi mg wishing Irannr of ihtsc seven! periods was not die mere employ¬ 
ment of stone, cupper, bronze, or iron, d* the uaw might be, since 
each of these was employed in all the succeeding period* and wu even 
known as a curiosEty and occasionally used in the preceding period, 
but k consisted in the use of the special material, after which it it 
named, lor weapons and took 

Up tu the present time fossil remain* of primitive man have not 
been discovered in Egypt* neither remains of the earlier stages of his 
development when he was merely the genus homa (who probably dates 
hack to the end of the Pliocene period or the beginning of the Pleisto¬ 
cene period, possibly a million years or so ago), nor remains of the bter 
and finished stage of his physical evolution after he had become Acme 
saptent (who is much muse recent and possibly not moic than fifty 
thousand yean or so nld). 

The first inhabitants of Egypt of whom there h any knowledge 
were the Old-Stone Age or (ulrolirhic people. Whence ihey came and 
the reason for thdr coming are unknown, but that ihey must have 
originated outside Egypt is manifest unless Egypt rs ^ cra dJe of 

! ftcfctmixt prv*ously given ha*e not been jcpctfitU 

*Ta group ilie ll^psuti Copper and Brito^c Agd together miui to call thrm 
IhOCh the Copper Agr T m both the IroOSC Age, a* n sametEixici dont + it moil 
n tfairtdin g- 
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ihc human race , 1 wfikfi is not suggested by anyone- Once in the 
■fgunify, however, abundant game and water and 3 pleasant climate 
vw-fniiiti be sufficient reasons lor their remaining. Tl tese L-arli«t Egyptians 
djtc Iwk from about 11*000 years ago 10 possibly about 30 ><h» yenrs 
ago or earlier, 

- The Pleistocene period during which Paleolithic Man hunted skrng 
the bunks at the Nik anti ranged over (he surroumling htlb and 
pLitcjiu was -j time of copious rainfall in Egypt* The dry wadii of 
the drfwrt were ruiming streams and the landscapes were pleasantly 
diversified with forest and grassland Over which wandered troop 0! 
wild animals. Reaching lar beyond in present bounds, the anratrul 
Nde (Wed rapidly over a pebbly bed, augmented on its journey 
northward by a host of tributaries draining the surrounding country- 
The Nik of the present day is hut" a dwindled shadow of the original 
river^* 1 1 

Neither the habitations nox the graves of tiiesc people, if they had 
either, have been dixovrrrd, only large numbers of dtaracf eristic 
oleine weapons and implements (mosdy flint anil chert) that have l«n 
found in varinw parts of die country, With these their owners could 
hunt and fight, and paleolithic man must have been essentially a hunter, 
depending largely for fond on (he animals he killed, supplemented by 
certain fruits. seeds (cereal gram) and toots he found growing wild: 
he was, therc&rc* a wanderer and a food gatherer and not a food 
producer* which means that he was not yet dvflittd- Since pottery 
containers or animal skin* for water had not yet been invented, 
paleolithic man could not vnj far from \m water supply and the 
range of his wanderings wai, thcitfonr, restricted. 

The exact manner in which civilization developed in Egypt rrury 
never be known, but i( seems probable that the first step towards it 
was taken when a comm unity of the hunting paleolithic nomads 
(possibly at first only women and young children), driven almost 
certainly by a gradual diminution of rainfall and a gradual conversion 
of the Kills, and plateaux into desert, with a resulting scarcity of game, 
settled down temporarily nor the Nile, or on (he borders of the 
Faywm lake, and there discovered that a com tan r supply of the grain 
they were accustomed to gather in a haphazard manner* and which 
sometimes tiled, might Ivc assured by sowing, for almost certainly it 
wus agriculture that first anchored mm to one locality by making a 

1 K. S £irwifani *nd W. J, Vrtdl, PdleaUtkk M*n and the Nik (Iff /« 
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pemunent hunting life both uauotiyry and impossible, thus paving 
ihir way for the aid and crafts that arc essential to material cjvilhtaiion. 
All that -iVuulii have been necessary to have started die hall of civdira¬ 
tion rolling would have been for stun cone, either sec ident ally nr 
intentionally, to have thrown ripe grain (barley or wheat)' on in a 
patch of mud left bare after the flood water of the river had subsided, 
and when the grain sprouted (which in Egypt would have been very 
won after the sowing) to have realized that it was the direct result of 
the sowing and that never again need there be any shortage of food, 
since man had the power to grow it, and grain was a food due 
could tie stored easily in a dry climate like that of Egypt without 
deteriorating. 

But since seeds were tailing regular! v on the ground and germ mat¬ 
ing wherever dtere were plants, and so producing an object lesson in 
the clement* of agriculture, the artificial sowing of seed may surely 
have originated independently in more than one place and, if *), the 
initial Egyptian sowing may not have been the first in the history of 
the world, as suggested by Professor T. Cherry,’ but merely an 
independent repetition of what had been done elsewhere under 
different conditions. Even imported knowledge of grain growing, 
though improbable, docs not seem absolutely cwludcd. since the 
paleolithic hunter* may have been in much with kindred in the north. 
m they themselves may have ranged as far northward as Palestine and 
Syria, the north-east being the direction where other early civitiiiirinns 
.irote. The probability, however, is in favour of agriculture having 
been practised first in Egypt, since, as pointed out by Professor Cherry*, 
nowhere else in the world do such favourable condition* esisr Thus, 
the Nile flood, which commences about the beginning of July, subside* 
in November, and seeds sown, either naturally or artificially, germinate 
after the summer is over, and so the young plants, which would be 
killed hv the heat of the summer, sue able to live and grow. In the 
case of Mesopotamia, the flood water of the Euphrates and Tigris 
arrives and subside* earlier than that ol the Nile and the condition* 
for agriculture are, therefore, Jess favourable linte the young plants 
that sprang up would be scorched by the heat of the summer and 
would die. 

1 Both barley and wheat km Iven found in Epp (two the neolithic period, 
rmltei no* bring know* Until the ptrUjpiuMk period. 

' T. Cherry. The Dummy of rfx'truteurt^ in procrrdrijf of ike .Imimluin 
Aizomlion for thr AdiVMfrmntt flf JifTrtff, 1031 
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With respect Id the period when desiccation sci in, Sandford 
states 1 that 11 Complete Failure of ran£sJI , h . xzmt to have started in 
Nubia and to have spread i lowly northward along the Nile. The 
western plaint and plateaus probably lost thrir surface run off in late? 
Middle Paleolithic times . * 1 * The condiLion of absolute desert may 
tie of late date near the Nile Valley. In NcoUthie times there was a 
greater freedom of movement west nf the Nile, especially m the north, 
than is now possible and crop wot raised cn ground now barren-’ 
Sand ford also says 1 of Upper Egypt in Middle Paleolithic timet that 
‘ No signs of cfcjcrt-Kke condition* art t > he seen h and that north of 
Gap 'There is no indication that the rairdall had Failed in this part 
of the Nile Valley 1 and that * Man could still wander at will at any 
rate between the Nile and the Red Sea. and westward beyond Kharga 
Oasis." 

Tlie increase of population in Egypt ultimately and inevitably led 
to an extension of the natural irrigation system and land near the 
rivtr not covered by the .innual RekkI had water conducted to it by 
aitifirial channels- It is often assumed that agriculture commenced 
with artificial irrigation, but thH would not have been needed until 
the sertled population in any one district had outgrown the gram supply 
of me naturally-mundated land of that district, and a very long period 
ram have elapsed between iJsr earliest agriculture in Egypt and anv 
jitempt to extern] artificially rfar area of cultivation, 

ft is suggested Sometimes that agriculture may have originated from 
the practice of either burying wild grain, such as barley, in graves, or 
of scattering it on the surface of newly made graves. Though plausible 
and attractive, this is very improbable with respect to Egypt. Thus, in 
the neolithic settlement at Mcrimde, a!though grain was placed on the 
body to serve as food for the dead person, there is no record of this 
grab showing signs of haring germinated and, even if exceptionally 
some of it had commenced to grow, the chance of the young plants 
reaching the surface of the ground would have been very small. At 
later periods, too, grain was sometimes placed in graves, hist it was 
usually, if not always* in ncxeptadc^ luch as baskets or pots, where 
it had ao opportunity of germinating- At Merimdc the dead were 
fanned, not b special cemeteries , bur among the buildings of the settle 
menc, that is to say on high, drv ground, and when hter the burial was 
at a distance from the houses, b places set apart, their were never, sn 

k K S. Sifldfwd, F'alcvhtkic Man and Mr Nile VirtfSy in Upper j *d Middle 

%pi. pp, 
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fki as is known, m the inundated plain, but always on the edge or the 
dry desertj and in such eases any gc-bn ^tiered on the surfer* of the 
graves would have stood a very poor diance of survival ft seein.? 
improbable, too + due p graveyard tillage/ ji it has been termed, could 
ever have Jed to an artificial irrigation syitem. such at i% practiwd in 
Egypt and with which the early agriculture in ihe country seems 
inseparably bound up. 

When once some of the nomad people had become settled in one 
place, even though at foist only temporarily, need* would arise and 
could be satisfied that either were not fdt before, or that were not 
previously capable of realisation. Thus, shdtcn Srom the weather 
would be built; baskets and pots would be made as containers for grain 
and w ater respectively; deeping mats would be plaited; clothing would 
be woven; food would be cooked; to the growing of grain would be 
added the growing of flax to make Itnerr, and animals would be tamed 
and otheri would be bred in order to secure a constant supply of meat 
and skint, cadi advance* however, rtiuMng in a lend of freedom* since 
hunting as a permanent whole time occupation is incompatible with 
civilization as it does not leave iioy time for the development of arts 
and cram. This is what nctually did happen, che shadowy Old-Stone 
Age (paleolithic) people being succeeded ( possibly about 12,000 years 
ago) by the New-Stone Age or neolithic Egyptians; who until recently 
were os unstibsLanLial us daeir predecessor!, though their stone weapons 
and implements weft of 3 mote advanced type and the flint industry 
of Egypt attained an occeUenoe that hat never been surpassed, or even 
equalled, elsewhere, Of these neolithic folk, undcmefiu and cemeteries 
have been discovered during recent years* which prove that, although 
sdll in the Stone Age, that it without any knowledge of mctali, they 
were no longer merely food gatherers, but food producers and thut 
they practised agriculture? domesticated animals; dressed hides; plaited 
baskets and mat t; wove fabrics; made pottery; made bone as well at 
stone implements; made shell and wane beads and small vtm v***, 
all of which connote »>mc degree of eivilbaiion and a more nr less 
reded mode of life. Hunting and fishing, though siill carried on, 
gradually became of secondary importance. 

Up to the present only a few neolithic sites have been excavated, of 
which rise three principal are all near Cairo, one (m the Fayum) on a 
lake about fifty miles to the south west; another (Mcrimde) about thirty 
miles to the north-west near the wnr hank of rtic rives ant! the third 
(Helsvan) about twenty miles to the south, aim not far hum the river. 


IfteTOitCAi* *UHMAAV 


bill on the can bank. The hkiM * Ntdiibk Ske 1 at fcfcmili near 
Cairo U nut Included, since according to the excavators The neolithic 
settlers ac Maadi knew copper very weUj and apparently possessed 
large quaittHiei of it.* 1 

This neolithic existence, slowly ufid steadily improving all the tknr, 
continued for several thousand years and then gradually and automatic- 
ally came to an end as metals became known and as their Use increased,, 
the beginning of die knowledge of mrnU posxMy dating iroui about 
50QO ilc. or some 7.0OQ year* ago. 

The use of metals (at the outset copper and gold) wife naturally at 
first only very occasional and was confined to small strides of personal 
adornment,, but later they were employed In greater quantity, gold 
always chiefly for ornament, and copper for weapon** tools and such 
household utenyU as ewers, basins and diihcs; silver and lead also 
became known, though they wen? not used to any great extent until 
a very tote period- 

Although both copper and gold occur naturally in the metallic state* 
oditr things being equal, gold is the more likely to be discovered and 
used first, parti % on account of its occurrence in the form of glittering 
and attractive yellow particles and partly because of its great 
mdltabilhy. since it h readily shaped into simple ornaments. In 
Egypt, however* although gold occurred plentifully in certain localities 
and native copper very randy* if at all* copper objects have been found 
of earlier date than those of gold* but the evidence is as yet so scanty 
that this does not necessarily mean that copper was used first (though 
this may have been so), since the earliest gold may not have been buried* 
or. if it was. the graves may have been robbed - 
It ha* been niggesied that the cailiest copper known was always 
native metal and in certain countries (notably North America) this 
wa% undoubtedly the cjicj but the iue of native copper hai not always 
if ever, ted to the method of producing it from ore and in Egypt there 
is no evidence whatever of native copper and no need to postulate either 
its existence or use, since a copper ore (malachite), fmm which the 
mcial mi^ht have been obtained easily and from which k may be proved 
to have !ieen obtained at an early period, was emplaned in. lart[e amount 
for punting round (he eyes and for producing n blue colour in glaze, at 
a date not onh a* early as that of the use of the metal itself but 
probably earlier. 

1 0. Mtnptim And M \tnrr, FAr EtttftvJwm 0 / tkr Egyptwn Umrrrnty m tht 
jNVnA f A JV Si t£ Jt P-4* 
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Malachite <*cur* in a number of different localities both in Sinai 
and in tJw eastern desert, in die latter of which no date can be fixed 
for milling before about the Twtlftb Dynasty (about jooo *-c) but m 
Sinai there is proof of mining in the Pint Dynasty (before jorxi i.e.) 
which was either lor coppei ore or for turquone (unfortunately it is 
nut known which) and proof of mining copper ore in the Old Kingdom 
(about 3980 a.c to 3475 *.c j of which period copper slag, chips nf ore, 
broken crucible* and an ingot mould have been (bund and, *rtice 
malachite (probably from Sinai) was employed in the Kadarian and 
prcdynastic periods respectively, it teems likely that mining (which at 
first would consist merely in the extraction of ore from surface deposit* 
and only Lucr of excavation) dates from these periotlt At wme slight 
confirmation of the early date of the Sinai mining is the occuticnce 
of a small proportion of manganese in copper objects of both the mi [idle 
picdynastw period and also of First or Second Dynasty date, 1 which 
verm to indicate dial the ore from which the metal in these cases was 
derived had been obtained from Sinai, where there are abundant 
deposits of oxides of manganese in close proximity to the copper ore. 
The object of middle predynauk date reierred to is a large cart axe- 
head of copper weighing three and a half pounds, and ii this were 
marfr Irom Mnflj me, then die copper industry in Egypt wan already 
in an advanced state. 

Since metallic copper may be produced fiom malachite by the very 
simple process of heating it under certain conditions in a wood or 
charcoal fire, it is highly probable that the first production of copper 
was by accident from this ore (die usual ore of surface deposits), the 
constant Use oi which would present in numerable opportunities lor its 
accidental heating in such a manner that would produce a small 
quantity of die mettL 

Coghlan state * 1 that a camp fire, or ’ hole in the ground 1 fire, 
contrary to the usual idea, would be unlikely to have ted to the first 
accidental production of metallic copper, and he suggests that this 
may have occurred either in 3 pottery kiln, or in connexion with the 
making of glaze, which he seems m associate wholly with either glared 
pottery, or with the Egyptian blue fik But glazed pottery is very late 
in Egypt, laiencc not being glazed pottery; pottery kilnt were not 

1 Vrebably uuanm* would be found in other ancient Sgygxian copper object* 
iE ^tarth w ere nude. 

1 H. H CogliHn, tame Experiments on the Origin of Early Copper. Van, 
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known in Egypt until long after the discovery of metallic copper, and 
glazed frit probably was not known until the Fourth Dynasty* Bui 
glazed steatite, glazed solid quartz, and glazed quarts fni (faience) 
were all known from a very early date and probably the glazing was 
carried out in a small dosed chamber, ur kiln, and the glaze was often 
s blue colour obtained from malachite. a copper ore, and thus all the 
conditions would have existed for the accidental reduction ui the 
malachite to metallic copper, which nukes it probable that metallic 
copper was an Egyptian discovery* 

In the earliest graves in which copper has been found in Egypt it 
was in the form of small pr im itive articles* such as beads, pins, rings 
and needle^ and only in graves of later periods were there weapons 
and tools, that U to say, copper did not appear suddenly in a corn- 
para lively highly developed form as would lie expected had ic been 
imported., but all the stages of evolution from small and simple objects 
to larger and more complex ones have been found in proper sequence* 
This gradual increase in the amount of copper employed and the 
progressive improvement in the size and nature of the objects made, 
together widi the very early use of malachite, would seem strong 
indications that copper smelting may hive been of Egyptian origin, 
but Frankfort, while admitting the facts, does not admit the inference 
and sap 1 that* history is no matter of logic and cam para the archaeology 
plainly proves that the opportunity wat not grasped and that the use 
of copper on a considerable scale was due to Asiatic imriarivt,’ The 
comparatively small amount of copper used in Egypt anciently, com¬ 
pared with present day requirements, and the not inconsiderable output 
of the Sinai and eastern desert mines arc iactors that frequently aic 
not taken sufficiently into account in this matter. However, so much 
that was unknown and even unsuspected has been discovered during 
the past lew yean in Mesopotamia India and elsewhere that manifestly 
finality in die knowledge of the various early civilisations has not vet 
been reached. It may be pointed out, too, that practically nothing U 
known about ancient copper mining and working tn north Persia, or 
In the regions immediately south of the Caucasus Mountains between 
the Caspian Sea and the Black Sea, nor in the district south of the 
Black Sea, m all of which places copper ores art plentiful and in many 
of w hich there art ancient mine* and dag he^pv, neither has I here been 
any systematic archaeological iiivatiga&N| of the ancient Egyptian 

1 H- Fnfikfort, Svmcrian** Stmtiti cud sh? Qngtn CftpprrrWvr^tng' in TAr 

ArHiqttanrt fournal, nil (tgaSK p- a JO, t. I, 


HISTORICAL 1VMHAMV J*5 

topper mine*- A great deal, too. depend* upon the correct dating of 
copper objects irom different sources* about which there is stiii dispute. 
In *kw of these facts, it is not shirking the difficulty if the question 
of die origin of copper working is left unanswered for the present. 

Closely following and consequent upon [he use of copper tools In 
the late. predyuaitK period was the wonderful itone vase industry, 
which reached its zenith during the early dynastic period, and nowhere 
ha* there been found such l wealth of bcstudioHy made, handsome 
stone vases as in Egypt, the stones cm ployed including, not only the 
comparatively soft alabaster (caldte). but hard dforite, granite, quartz, 
rock cjyuah greywacke (‘ schist *) and volcanic nxk. Literally 
thousands of these vases (mostly broken) have I seen found in early 
dynastic tombs anti in the step pyramid at Saqqara, especially in the 
latter. In the Thud and Fourth Dynastic* and the dynasties immedi¬ 
ately following came the phenomenal working of (tone for building 
pyromid'tnnibs and mortuary and other temples, and the oldest and 
Largest stone buildings in the world belong to this date. The hard 
stone statues, too* of this period have long been a source of wonder 
and admiration on account of their eacelicnccv 

One of die great landmarks in the history of civilizatfon was the 
discovery of brotizr T which displaced copper for many purposes, the 
Copper Age gradually giving place to the Bronze Age. This alloy* 
which h A mixture el copper and dn, was first made in western Asia 
and was used both in Mesopotamia and northern India about 1,000 
years before the knowledge of it spread to Egypt- Although there 
may have been, and probably were, a few sporadic importations of 
bton'££ into Egypt, possibly even ai early as the Fourth Dynasty, it was 
not in general use until about the Twelfth Dynasty (about 1000 ft.e.) 
ham which period tools and other objects of bronze arc known, and 
the Middle Kingdom* therefore, may be considered ;K the beginning 
of the Frunze Age :n Egypt, 

Whether bronze was eve made in Egypt* or whether the bronze 
objects found were iashioned from material imported into the country 
in the form of ingots, is uncertain* but since tin w&* known in Egypt 
in the Eighteendi Dynasty (a few objects of this metal and al*> a 
imall quantity of artificial tin ozidc from this period having ten 
discovered) it ietrms probable that at least from this date onwards 
bronze was made locally from tmported tin. At first ibe tin required 
waj olstamed from western Asia, possibly from near Bybios in Syria, 
but later this source of supply tttnJ' to have laded, probably because 
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ths became exhausted, and tin then reached the eastern Mediter¬ 
ranean from western Europe (Brittany, Cornwall and Spain) 

The Bronze Age in Egypt lasted about thirteen hundred years md 
was succeeded by the Iron Age, Iron working* like bronze working, 
had its origin in western Asia And ii did nnt Isecnmc an Egyptian 
industry until more than 2,000 years alter its discovery in A^ia. Hie 
earliest iron objects found in Egypt area few small besdi of prcdynlitk 
day:, the metal of which has been proved by chemical analysis to be 
of melrurk origin and, therefore, not made by man. Although this 
was possibly not the only infante «t the utdizatkin of meteoric iron 
by the ancient Egyptians, no others are known, and from the pre 
dymirtk period until the end of the Eighteenth Dynasty only six 
specimens of iron objects have been discovered in the country „ of which 
four arc probably of later date than that assigned to them by their 
finders, thus leaving only two, now imp tus4 but once uon objects that 
have been tested and found not bo Ik of meteoric origin. From the 
tomb of Tur-ankhamun at the end of the Eighteenth Dynasty (about 
1550 s,c.) there u an iron dagger (a giit to the king from western Asia) 
and a few very small typically Egyptian oHeci^ almost certainly made 
m Egypt either from meteoric iron of from a small piece ol imported 
non* probably also a present from western Asia, After this there u a 
gradual increase in the number of iron objects known* hut the first 
group csf iron tools yet found dates from about 700 im^ which may, 
therefore, be considered as the beginning nf the Iron Age in Egypt. 

The earliest iron smelting of which evidence has been found in Egypt 
was je NaucratU in the north-west of the Delis, about the sixth cen¬ 
tury i,c. p but the source of the ore dealt with i* tint known- Iron ores, 
however, were mined anciently both in the cistern desert (possibly by 
the Romans) and also near Aswan# 

The fim production of iron was almost certainly an accident, possibly 
due to the use by mistake of iron ore in place of copper ore and there 
cannot be any doubt that when first obtained the metal was treated in 
the tame manne? as topper and bronze in order to shape it, namely by 
hammering it Cold, which naturally was found to be useless- This is 
liktlv u> have happened many iknei until by chance the metal was 
hammered before it c doled, when partial success would have been 
obtained* and eventually ir would have l>ccn realized that for complete 
command over the new metal k must he hammered while red-hot. 
Also, the only kind of hammer the Egyptian! knew until late* apart 
I ram wooden mallets, was a stone hammer without handle, with which 
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it would not have been possible to have beaten red-hot metal. The first 
iron, however, cannot have been much, if any, improvement over 
copper and hr once for weapons and tools, since it w« less easy to work 
and it was not any harder than hammered Copjicf and bronze and flfif 
cutting edge given to it by hammering would readily have become 
blunted- Somehow it was discovered eventually that if repeatedly 
healed in a charcoal fire and well hammered between the separate 
heatings and coded by plunging it into water, iron would acquire a 
hardness sujxrrior to that of copper and bronze ami it was only at this 
stage that it became of much practical use. This eapciknce was gained 
hi lore iron was known to the Egyptians, to whom iron smelting and 
iron working were probably taught by bbckunilhs tmm Asia. 

One important material employed in ancient Egypt was a vitreous 
glaze, which was used in small amount during the Badarian period to 
cover objects of stone (steatite), and & little later, during the predynastic 
period, for anting both steatite and quartz, at which period, mo, 
objects were made of powdered quartz {heated possibly with a small 
proportion of natron or salt to make the quartz cohere), and iliw were 
ilien glazed. It is to this glazed quartz frit chat the name elf Egyptian 
faience is given and the industry became .in important one and reached 
a high tiate of development atari early date Until the recent discoveries 
in northern India, it seemed certain that the invention of glaze and 
the making of faience had originated in Egypt, hut glazed steatite and 
glazed quartz frit have been (bund si Mohenjo-Daro. which are dated 
from about 3000 #,c. to about 3750 ax., and, although the Egyptian 
glaze and the Egy ptian faience, as yet, have the priority of age by 
several hundred yean at least, and although nowhere was faience made 
on such a large scale and in such perfection as in Egypt, yd it would 
lie premature to insist on the invention being Egyptian until the 
possibilities <j! die Indian civilization have been exhausted, which can 
only Ik done by further excavation. In any cate, neither the glazing 
of stone, nor still lew the making of such an extraordinary material 
as faience, arc likely to have been invented in more than one place and 
hence, whichever of the two civilizations is the older, there mint have 
been intercourse between them unless both derived the knowledge from 
wine still earlier common source. In Mesopotamia faience apparently 
was not as old and never of such importance as in Egvpe 

A very important outcome of glare was glass, which is merely glaze 
tis&i os a separate materia] instead of os a coating on other materials. 
The evolution from glare to glass, » far as can be judged from the 
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known evidence, took a very long time* a Likely reason for this being 
the conservatism of the glaze worker who, like artisans ot all ago 
and particularly of early times, would naturally have been averse to 
new methods and non- receptive of fresh ideas. Although glasce, while 
in the crudble ready for mc w or even if it fell tiptft the floor* was glaia* 
the worker would have been w occupied with glazing, and research 
being so foreign 10 hi* nature that any experiment! respecting new 
possibilities for his material would nor have occurred 10 him and any 
development would have been delayed until there happened to have 
been a gUze worker, with die special inquiring turn of mind that b 
so rare even tonjay f and then some considerable time must have daped 
before the experience necessary for the runipulatfon of foe material 
va the new linei could have been acquired. Although dmihdcs* 
originating, as suggested, as a development of glaze* glass making 
would soon have branched off as a separate industry. 

The earlv hiltary of gUss and iti country of origin are obscure. 
One archaeologist b very emphatic about Syria being the home of 
glass making and that the outburst of gb*s working in Egypt in the 
early Eighteenth Dynasty war due to the introduction of Syrian work¬ 
men after the Egyptian conquests in Asia. 1 But, although glass making 
may have been a Syrian industry before about 1500 M~ (as it certainly 
wm much hfer during the Arab penod when I yrc, Tripoli, Damascus 
and Aleppo were all noted for their glass) no proof of this cqp be (bund 
and no glass making centres in Syria of such an early date are known. 
A lump of blue glass, now in the British Museum* found iu Mcso- 
ponmiru 1 which must Ik at least as early as aano tin, and is probably 
older/ 1 h not part of an ubjeet .utd, although as ji now exists it is 
glass, it may pofcrihly have been made as glaze. before glas* was being 
nsdd for separate ohjecu It was found hv itself and no other glass if 
known from the same site. The finder say** 1 There is of course nothing 
to show that this isolated fragment of glass wac made at Endu or in 
Mesopotamia at aU—it might be an importation from Egypt- - - * This 
piece of glass may merely show that the invention liad roadbed Babylon 
ai leail «is early as hoq e.c., though It certainly was mrdv used there, 
or we must have (bund example* of iu use at inlay, etc. on the other 
sites of lhai period/ In the published description of * The Koval 
Cemetery B at Ur by Woolley, glass is not mentioned in die lndcx h but 
in the chapter on beads it is etated that there arc rwo instances of * glass 

fc W, M, F Prmc, DffmpftPr Sar&bgpt Abrirwt Egytukuti, p. *1*. 

1 H R. Hall A i Wvrk at Ur w pp. 
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pane/ whatever that may be, in both the predynaitk cemetery and in 
the much later Sargomd period. A more repair discovery is a mull 
cylinder nf dear glass from Tel! Aunar, which is dated about artco of 
3700 

With respect to India, it b stated 5 that ’ no true glass has yet been 
found either at Himppa or Mobenjo Dim,' though there h a material 
die outwatd resemblance of which 1 to an opaque glass it very dose ’ 
and * to the casual eye resembles an opaque glass,* but ‘ the granular 
nature of its paste proves it definitely not to be gia»,‘ 

In Egypt, omitting three instance* of glass, which the finders claim 
to be predynarhc, but the dating of which is disputed, and one example 
from the First Dynasty, which is not glass, hut faience, glass 11 nor 
known before the Fifth Dynasty, from which period there are beads 
aod tiny amulets- From this time onwards 'here was j gradual 
increase in the amount of glass until the Eighteenth Dynasty, when 
there was a sudden burst of glass-making on a Urge scale. On presetn 
knowledge, therefore, glass is an Egyptian invention. 

If there had been an early flourishing glasi industry in Syria, «* ii 
sometime* stated, it is very remarkable thst no evidence of it can be 
traced and also that the product was not imported mm Egypt in con¬ 
siderable quantity It may be mentioned also that thr Urge use of 
glass inlay in the Eighteenth Dynasty’ for coffins, boxes, furniture and 
other objects appears to be typically Egyptian and was merely an 
i-rtr-ntinn of the much earlier use of inlay of coloured stones, rendered 
possible by the invention of glass made to imitate the Stones previously 
employed, which were not available in the required quantity. 

Inventions that are generally admitted to be ol Egyptian origin are 
the use of papyrus as writing materia!; mummification and the mural 
painting in tombs :>od temples. 

Although Egypt is somewhat isolated geographically and was still 
more isolated anciently, on account of the very considerable difficulties 
of communication that then existed, and although it was largely self 
re ntainr H and needed no outside help for ihe necessaries and little for 
the luxuries of lift, yet it wn not cut off absolutely from the rest of 
the world, and two important example* of the remit of intercourse 
between Egypt and its neighbours, namely bronze and iron, hare 
already been men booed. But, in addition to these, other foreign 

1 H. Frankfou, iruq Ft maim *' of rAe Oriental IwtUutr fpJi-JJ, PP- 56-# 

1 H- M-rLrv. m -iflJ iAr Indie, Cmtiwtwm* Si? I®i> MinMJ, 

PP- 57 s - SA 5 &a - 
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artklei found their way inns Egypt, though, until a late period. such 
imports were few its number, the greater proportion of die materials 
used being of local origin. Thu* the building materials, brick, none, 
mortar and plaster, were all local; glaze, glass and pottery (wherever 
they may have originated) were all made in the cotinny from native 
materials; the metal* gold and silver and their alloy tkcirum, as also 
the a its or copper and lead from which these two latter metals were 
produced all occurred in the country; the animal tat* and beeswax were 
native products; the pigments were almost entirely naturally occurring 
materials, ot were made from such materials; the precious and tenth 
precious stones employed, with two exception* (jade, of which only 
ib*ut two examples are known, and lapis hnuli) were of local origin, 
a* were also the ornamental and monumental stones (except obsidian); 
ihr textile fabrics were woven in Egypt and baskets, ropes and mat* 
were matte from fibre* that grew in the countrv; the skin* nude into 
leather were local and meu <>f the dyes with which the textile fabrics 
and the leather were coloured were probably Egyptian; and the food* 
stuff* (chiefly cereals, green vegetable*, oil, 1 fruit, honey, meat and 
fish) were all produced in the country. 

The principal materials imported into Egypt may now be considered, 
but especiallv those received up to the early part of the Eighteenth 
Dynasty, about which period began a muili greater intercourse between 
Egypt and other nations, largely as a result of the Egyptian conquests 
in Asia, the natural effect of which was a considerable increase In the 
import of commodities from abroad, which included a number of 
articles received as tribute or taken as the spoil* of war. 

The imports were almost entirely either from western Asia, or from 
Nubia and the Sudan, and to what extern materials were ordinarily 
received from the countrie> to the west of Egypt is not known, though 
this was certainly not an important source of supply. 

The principal materials received from Ana before the beginning of 
the Eighteenth Dynasty, taking then in alphabetical order, were 
bronze, and possibly also tin for making bronze, from the Middle 
Kingdom onwards; lapis lazuli, continuous! v in small amount from 
predyuartic times; obsidian {the total amount of which was not great) 
from prcdynastic dm«; oil, probably chiefly dive oil, from the early 
dynastic period onward*; resins and w ood continuously from the 
predynaitic period. 


* A mull amount ot oil lot special piifpom wii imported. 
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From about the middle of foe Eighteenth Oynarty a number of new 
nuierials Icsian to be Imported into Egypt ftocn Asia, the principal of 
which were copper* whkb up to about foil dace had probably }xxn 
produced largely from local ora; iron in t he form of a few small objects 
with pfobahlv also very small amount Ol mccali the amount gradually 
httrtjring until Iron l:iegan to be amdted in the country3 orpimertf 
during the Empire, a* alio varnish or varnish rains the import of 
which hitter eon tinned until about the 1 wcntv-rijtih Dynasty* when it 
practically ceased 

The materials received from, or through, Nubia and the Sudan were 
chiefly ebony., gold, ivory* ostrich feathers* leopard skins, fragrant 
pjiivrt^iiu and fragrant wood.^. It is worthy ol note tbaf 3 ^ far as is 
known, there was nut any material uved in ancient Egjfpc until ibom 
the Eighteenth Dynasty that can be traced to India, though India and 
Ceylon possessed, among other eommoditatt, preriom and semi 
precious stones and odoriferous rcsini and fragrant wfxxhi materials 
that were in great demand in Egypt and that are of small bulk and 
easily transported It is possible* however, that some of the fragrant 
wood*mentioned in the Egyptian records as having been received from 
Punt iiiav have been of Indian origin From the Eighteenth Dynasty 
nmvstn h 1 fie varnish resim may have come fmm, or through* India 
and possihh at a later dale indigo and, still bier, femidjf cotton. 

To bring m Egypt most of ihe foreign material* enumerated 
Egyptian ships were trading both m the Mediterranean -md the Red 
Sea, the former sad mg along foe coasts of Palestine and Syria to the 
port of By bios, es pee Lull v to carry the bulky timber £r r>JTa the Echarmns 
that could not be transported easily otherwise* and the btter down the 
Cult of Suez and the Red Sea to foe Somali and Arabian coastsj foe 
Sudan and Niihi-in pn^dwe was carried by wav t 4 foe Nile* whiidi 
is a great natural highway parsing through the country from south 
to north. 

At a very early date foe whole country* and particularly the desert* 
was, scoured for useful natural materials* thus during the Old Kingdom, 
when the capital was at Memphis in foe Delta, alabaster was quarried 
near Helwan ; arnefoyst was brought either from foe eastern or western 
deteit; a special diorite wav brought from the western desert in Nubia; 
gold from Nubbj granite from Aswan; malachite and copper fiom 
Sinai; natron from the Wadi Nicmn; penphyritk" rocks inom the esuiern 
desert- *afoin “ from between Uena and Quscir and turquoise from 
Sinai, 
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Intercourse with other countries meant, nor only the import of 
foreign commodities, but also the export of Egyptian commodities to 
pay for them, since at the tienc under consideration, coined money 
was unknown and barter was the only meant of exchange. Exactly 
whar these exports were is not known, but among the objects the 
Egyptians had to offer were faience, glass, gold, jcwdfcry, including 
precious and semi-precious stones, linen, papyrus and iluftc vessels. 

But more valuable than die material objects exchanged was the 
knowledge given and received, a subject already touched upon, but 
any detailed discussion of which ts outside the scope of the 
present book. 
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